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The  Endemic  Infectious  Diseases  of  Somalia 


Edward  C.  Oldfield  III,  Guenaill  K.  Kodier, 
and  Gregory  C.  Gray 


Hail, hum  la  kiiln  ionium  loot)  mo  do'o.  | //  no  one  is  merciful, 
the  min  will  nol  conn-.  | 

—Somali  proverb 

Somalia  has  recently  been  suffering  death  rates  that  are 
among  the  highest  ever  recorded  in  a  lamine-allected  popula¬ 
tion  [  1 1.  T  he  combination  of  some  of  the  greatest  poverty  in 
the  world,  a  severe  drought,  tribal  lighting,  and  political  an¬ 
archy  have  led  to  this  desperate  situation.  In  December 
1992,  the  United  Nations  initialed  Operation  Restore  Mope 
(OKU)  in  Somalia.  With  a  mission  to  restore  order  and  allow 
safe  delivery  of  intensive  relief  aid,  nearly  26,000  troops  will 
be  deployed  in  the  largest  military  humanitarian  relief  effort 
conducted  in  recent  history  The  participants  in  OKU  are 
from  20  countries;  most  heavily  represented  is  the  United 
States. 

Endemic  infectious  diseases  of  the  region — especially  diar¬ 
rheal  disease,  measles,  malaria,  and  acute  respiratory  ill¬ 
nesses — have  caused  most  of  the  mortality  among  the  mal¬ 
nourished  Somali  people.  The  participants  in  OKU  as  well  as 
members  of  numerous  other  relief  agencies  will  be  exposed 
daily  to  the  pathogens  causing  these  endemic  diseases.  They 
are  at  risk  not  only  of  acquiring  acute  diseases  in  Somalia  but 
also  of  importing  these  diseases  back  into  their  countries  of 
origin.  In  addition,  increasing  numbers  of  Somalis  will  be 
seeking  asylum  or  refugee  status  in  countries  outside  the  en¬ 
demic  area.  The  United  Nations  has  estimated  that  one  of 
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through  journals  with  minimal  circulation  in  the  United 
States,  it  seems  valuable  to  provide  an  in-depth  review  oflhe 
most  significant  of  these  conditions.  When  considering  the 
current  state  of  medical  knowledge  of  Somalia,  we  would  do 
well  to  remember  what  ('ahill  said  when  he  surveyed  the 
situation  in  1971:  "In  a  review  of  (maps  showing]  the  world 
distribution  of  diseases,  Somalia  had  the  dubious  distinction 
of  having  ‘no  data  available’  for  22  of  the  23  maps,  a  record 
unequalled  by  any  other  country  in  Africa”  [2],  This  situa¬ 
tion  certainly  holds  for  the  last  2  years  of  political  anarchy. 

In  this  review  we  will  focus  primarily  on  the  endemic  in¬ 
fectious  diseases  of  Somalia.  However,  because  the  nomadic 
population  commonly  migrates  across  nearby  international 
borders  with  adjoining  countries  and  may  introduce  diseases 
from  these  countries  into  Somalia,  we  will  also  mention  the 
endemic  diseases  of  other  countries  in  the  Horn  of  Africa  and 
make  extrapolations  based  on  these  data.  For  the  purposes  of 
this  paper,  we  will  define  the  Horn  of  Africa  as  including 
Somalia,  Djibouti  (former  French  Somaliland),  the  Ogaden 
region  of  Ethiopia,  and  the  northeastern  region  of  Kenya. 
Currently,  an  estimated  I  million  ethnic  Somalis  live  in  Ethi¬ 
opia,  Kenya,  and  Djibouti. 

Background  Information 

Somalia  occupies  the  easternmost  tip  of  the  continent  of 


every  six  Somalis  is  now  a  refugee,  with  100,000  in  European 
countries  and  65,000  in  Yemen.  The  rapid  increase  in  these 
numbers  is  illustrated  by  the  local  Somali  population  in  San 
Diego.  California,  which  grew  from  30  in  1990  to  more  than 
1.000  by  the  end  of  1992. 

Because  information  on  the  endemic  diseases  of  this  area  is 
scarce,  often  anecdotal  or  unpublished,  and  scattered 
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Africa  and  is  bordered  by  the  Gulf  of  Aden  to  the  north  and 
the  Indian  Ocean  to  the  east  and  south  (figure  1).  The  coun¬ 
try  has  a  total  area  of  246,000  square  miles  (about  the  same 
as  that  of  Texas).  The  terrain  is  mostly  flat  in  central  and 
southern  Somalia,  with  rugged  highlands  in  the  north.  The 
climate  is  hot  year-round,  with  irregular  rainfall  and 
droughts  that  may  recur  in  2  of  every  5  years  [3].  There  are 
four  seasons.  From  January  to  March,  the  weather  is  hot  and 
dry;  this  is  considered  the  harshest  time  of  the  year  for  no¬ 
madic  groups.  The  major  rainy  season — from  April  through 
May — is  erratic  and  undependable.  Another  dry  season  fol¬ 
lows  in  June  through  September,  and  the  year  ends  with  light 
scattered  rains  from  October  through  December. 


Somalia  has  a  population  estimated  at  7,700,000.  Around 
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30%  of  Somalis  are  nomadic  shepherds  who  migrate  during  1  i 

the  rainy  season  across  many  hundreds  of  miles,  often  cross-  Availability  < 
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ing  international  borders  to  lead  their  flocks  to  their  tradi¬ 
tional  pastures.  When  the  dry  season  returns,  they  migrate 

DTIO  GITA  MTV  TTCF'.TT’FD  3  f\ 


AvaH  and 
Spied* 


no  iyy.vi(i(Suppi  3) 


KnJemic  Infectious  Diseases  of  .Somalia 


SI  33 


back  to  their  home  wells.  liven  during  good  years,  caloric 
intake  (obtained  almost  exclusively  from  camel’s  milk 
among  men)  may  drop  to  50%  of  the  daily  requirement  dur¬ 
ing  the  dry  season  1 3).  One  of  the  major  reasons  that  the  last 
case  of  smallpox  in  the  world  occurred  in  Somalia  was  the 
continual  movement  of  the  nomads  and  the  reintroduclion 
of  the  disease  into  settled  populations.  This  case  was  trans¬ 
mitted  from  a  6-year-old  nomadic  girl  to  a  resident  of  Marka 
m  October  1  S)77  [4], 

Another  20%  of  Somalis  are  seminomadic.  spending  a  por¬ 
tion  of  the  year  farming,  and  about  30%  are  settled  farmers, 
who  are  also  subject  to  the  capriciousness  of  the  rains  in  this 
semiarid  environment.  Under  optimal  conditions,  the  dry¬ 
land  farmers  between  the  Jubba  and  Shebele  rivers  can  ex¬ 
pect  at  least  2  years  without  crops,  one  with  a  poor  crop,  and 
two  with  good  crops  during  a  5-year  period.  Those  in  the 
lloodplains  of  the  Shebele  River  can  expect  three  good  crops, 
one  fair  crop,  and  one  poor  crop.  I  lowever,  during  droughts, 
when  the  river  liiils  to  flood,  they  are  left  with  little  alterna¬ 
tive  other  than  to  return  to  the  nomadic  life. 

I  he  country’s  population  is  98V  ethnic  Somali.  The  So¬ 
malis  are  a  tall  slender  race  with  aquiline  features  whose 
language  is  related  to  the  Galla  and  Afar  of  lithiopiu.  Sir 


Richard  F.  Burton,  the  noted  explorer  and  linguist  who  ex¬ 
plored  Somalia  in  1854,  aptly  described  the  Somalis  as  “a 
fierce  race  of  Republicans,  the  Irish  of  Africa,"  referring  to 
their  sense  of  humor  and  their  great  respect  for  poetry,  oral 
traditions,  age,  and  religion  |5|.  'the  love  of  oral  traditions  is 
not  surprising  for  a  people  whose  language  had  no  written 
form  until  1 972.  I  he  Somalis  possess  a  strong  cultural  unity, 
and  at  least  90%  are  Sunni  Muslims.  However,  deep  divisions 
exist  among  competing  clan-families,  clans,  and  lineages. 
The  history  of  Somalia  is  a  long  and  repetitive  story  of  con¬ 
flicts,  cleavages,  and  temporary  alliances  among  these 
groups.  This  intense  rivalry  among  lineage  groups  is  best  de¬ 
scribed  by  a  Somali  saying  that  describes  their  concept  of 
loyalty  as  "with  the  tribe  against  the  state,  with  the  clan 
against  the  tribe,  with  my  family  against  the  clan,  and  with 
my  own  brother  against  the  rest”  [5a].  Most  of  the  current 
anarchy  is  due  to  clan  rivalries. 

Somalia  achieved  its  independence  on  I  July  I960,  with 
the  uniting  of  the  Trust  Territory  of  Somalia  (formerly  Ital¬ 
ian  Somalia)  in  the  south  and  the  British  Protectorate  of  So¬ 
maliland  in  the  north.  (The  latter  has  recently  declared  inde¬ 
pendence,  but  this  status  has  not  yet  been  recognized  by 
other  nations.)  Major  General  Mohammed  Siad  Barre  seized 
power  in  a  bloodless  coup  in  1969  and  ruled  the  country 
until  he  was  overthrown  in  January  1991.  His  overthrow 
marked  the  beginning  of  the  period  of  political  anarchy  and 
clan  rivalry  that  continues  today. 

Before  the  onset  of  this  interval  of  social  disruption,  the 
health  system  in  Somalia  was  poorly  funded,  with  only  1 .0% 
of  the  development  budget  allocated  for  health  services.  The 
average  life  expectancy  was  47  years,  and  the  infant  mortal¬ 
ity  was  145  per  1,000  live  births.  According  to  the  1980- 
1985  National  Health  Plan,  there  were  70  district  hospitals 
outside  the  capital  city  of  Mogadishu,  and  50%  of  these  hospi¬ 
tals  were  staffed  only  by  nurses  [6].  Of  the  larger  regional 
hospitals,  most  were  staffed  by  a  single  physician.  Of  the 
fewer  than  400  doctors  in  the  entire  country,  60%  practiced 
in  Mogadishu,  where  only  20%  of  the  population  resided. 
Preventive-medicine  efforts  were  almost  nonexistent:  only 
30%  of  the  nonurban  population  had  access  to  safe  water, 
and  60%  of  preschool  children  were  malnourished  even  in 
nondrought  periods. 

Somalia  has  almost  no  natural  resources  and  thus  faces 
major  development  problems.  There  are  no  railroads,  and 
there  are  only  3,500  miles  of  all-weather  roads.  The  per  cap¬ 
ita  annual  income  was  estimated  in  1985  to  be  $300,  with  a 
30%.  annual  inflation  rale.  Fewer  than  1%  of  Somalis  own 
automobiles. 

Traditional  Practices 

Certain  traditional  Somali  practices  may  result  in  medical 
complications  that  need  to  be  treated  both  among  the  Somali 
populace  and  among  refugees  living  in  other  countries.  Fore- 
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most  among  these  practices  is  female  circumcision,  of  which 
there  are  three  types;  inlibulation,  clitorideclomy,  and  Sunna 
(excision  of  the  prepuce  of  the  clitoris).  Currently,  1 00%  of 
Somali  women  undergo  some  form  of  circumcision,  and  88% 
undergo  the  most  severe  form,  inlibulation,  which  involves 
total  excision  of  the  clitoris  and  labia  minora  with  fusion  of 
the  inner  aspects  of  the  labia  majora.  The  prevalence  of  the 
custom  led  anthropologists  to  refer  to  the  area  as  “the  land  of 
the  sewn  women”  |7).  When  interviewed  in  a  recent  survey, 
most  Somali  women  justified  the  procedure  on  religious 
grounds,  although  the  subject  is  not  mentioned  in  the  Koran. 
All  of  the  women  wanted  their  daughters  to  be  circumcised, 
and  those  views  did  not  vary  with  educational  level  or  socio¬ 
economic  status  |8).  I  lie  World  Health  Organization 
(WHO)  has  identified  female  circumcision  as  the  most  dan¬ 
gerous  traditional  custom — in  terms  of  health — that  exists 
today  [9|.  In  Africa,  there  are  an  estimated  80  million  cir¬ 
cumcised  women  [8 1 

Among  the  nomads,  the  procedure  is  a  private  family  cere¬ 
mony  pci  formed  by  the  women;  no  men  are  allowed  to  be 
present.  I  lie  4-  to  8-year-old  girls  are  held  by  female  relatives 
and  friends  while  the  clitoris  and  labia  are  excised  without 
anesthetic.  I  he  wound  is  covered  with  myrrh,  a  resinous 
product  of  a  local  tree.  Thorns  from  the  acacia  bush  are  used 
lo  close  the  wound,  and  the  legs  are  bound  from  hip  to  ankle 
for  2  weeks.  The  end  result  is  a  fleshy  closure  that  extends 
from  the  pubis  to  the  anus  with  a  small  inferior  opening. 

A  number  of  complications  of  this  procedure  have  been 
reported.  During  one  12-month  period.  118  women  were 
admitted  to  llenadir  Maternity  Hospital  in  Mogadishu  with 
complications  of  female  circumcision  ( 10].  Among  these 
women,  47%'  hail  dermoid  cysts  (diameter,  2-15  cm)  at  the 
site  of  the  clitoral  excision,  36%.  had  vaginal  stenosis,  4%.  had 
associated  hematocolpomelra,  and  9%  had  extensive  abscess 
formation  at  the  excision  site.  These  complications  resulted 
in  a  total  of  1 ,967  occupied  bed-days.  The  numerous  immedi¬ 
ate  complications  of  the  procedure,  including  local  infection, 
hemorrhage,  and  urinary  retention,  were  not  encompassed 
by  the  figures  reported,  nor  were  obstetric  complications, 
which  include  a  requirement  of  two  episiotomies  for  every 
delivery:  one  anterior  incision  splitting  the  infibulation  scar 
and  one  mediolateral  incision.  The  incidence  of  perineal 
tears  is  also  much  higher  among  circumcised  women.  In  fact, 
repair  of  these  tears  is  the  most  frequently  performed  opera¬ 
tion  at  llenadir  Maternity  Hospital  [  1 0 1 . 

Elimination  of  female  circumcision  has  proven  difficult. 
There  is  no  law  in  Somalia  that  would  prohibit  the  proce¬ 
dure.  even  in  public  health  facilities.  In  the  Sudan,  a  law 
forbidding  inlibulation  resulted  in  the  subjection  of  many 
voung  girls  to  hastily  performed  procedures  before  the  law 
was  enacted.  Persistent  educational  efforts  will  be  required  to 
alter  the  sirong  traditional  beliefs  that  perpetuate  female  cir¬ 
cumcision,  an  ancient  practice  that  currently  isalmost  univer- 
sallv  accepted  by  both  male  and  female  Somalis. 


Traditional  Healers 

In  a  country  like  Somalia  that  hasa  poorly  developed  medi¬ 
cal  system,  traditional  healers  assume  an  important  position 
in  the  provision  of  health  care.  These  traditional  practi¬ 
tioners  are  highly  respected  and  most  commonly  prescribe 
herbal  medicines,  religious  acts,  or  traditional  dancing  as 
treatments.  The  Somali  Ministry  of  Health  has  granted  certifi¬ 
cates  to  some  traditional  healers,  giving  them  a  certain  legiti¬ 
macy  and  recognition  within  the  national  health  care  system. 
It  is  interesting  that  the  level  of  satisfaction  with  the  health 
care  provided  may  be  higher  among  Somalis  than  among 
patients  in  the  United  States.  Only  12%  of  surveyed  Somali 
patients  considered  their  health  care  expensive,  only  3%  had 
adverse  reactions  to  the  prescribed  treatments,  and  no  pa¬ 
tient  felt  that  these  treatments  were  “unscientific”  [II], 

In  Somalia  and  Djibouti,  traditional  treatment  for  long- 
lasting  upper  respiratory  symptoms  in  children  commonly 
includes  uvulectomy,  epiglottectomy,  and  removal  of  a  de¬ 
ciduous  tooth,  usually  a  molar.  Local  abscesses  and  hemor¬ 
rhage  are  the  most  frequent  complications  of  these  proce¬ 
dures.  Another  traditional  maneuver  that  is  widely  used  in 
both  children  and  adults  is  skin  burning  for  pain  relief.  Scars 
of  skin  burns  are  extremely  common  and  reveal  to  physicians 
part  of  the  medical  history  of  their  patients.  Other  traditional 
practices  include  the  chewing  of  sticks  for  oral  hygiene  and 
the  use  of  a  wide  variety  of  plants,  including  the  popular 
purgative  seeds  of  Croton  inacrosiachys. 

Diarrheal  Disease 

Diarrheal  disease  is  likely  to  be  the  most  common  medical 
problem  among  the  native  Somali  population  as  well  as  the 
foreign  military  personnel  and  civilian  humanitarians.  As  in 
many  developing  countries,  diarrheal  disease  in  Somalia  is  a 
leading  cause  of  morbidity  and  mortality  among  children 
under  5  years  of  age  [12]  and  among  displaced  persons  [  1 3]. 
In  famine-affected  populations,  it  has  been  responsible  for 
28%-40%  of  all  deaths.  Diarrhea  was  the  cause  of  35%  of  all 
deaths  among  Somali  refugees  in  the  Liboi  camp  in  Kenya  in 
1991  [14], 

For  military  personnel  involved  in  foreign  operations,  diar¬ 
rhea  has  always  been  a  serious  cause  of  morbidity.  In  World 
War  II,  attack  rates  of  diarrhea  and  dysentery  in  the  Middle 
East  were  497  cases  per  1,000  men  during  the  month  of 
August  1942.  Especially  hard  hit  were  new  arrivals  to  the 
area,  whose  illnesses  sometimes  rendered  their  units  incapa¬ 
ble  of  effective  action.  During  Operation  Desert  Shield/ 
Storm  (ODSS).  large  outbreaks  of  diarrhea  occurred,  with 
attack  rates  exceeding  10%  of  the  force  strength  each  week  in 
some  units.  It  was  estimated  that  during  the  first  month  of 
ODSS.  at  least  50%  of  all  troops  were  affected.  These  out¬ 
breaks  were  direcrly  linked  to  the  ingestion  of  unapproved 
lettuce  procured  from  areas  in  which  human  waste  is  used  as 
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fertilizer.  I  he  epidemic  rales  begun  to  decrease  only  after  the 
use  of  these  food  sources  was  slopped  on  25  September 
1990  1 1  sj 

I  )uui  heal  disease  may  cause  even  more  morbidity  among 
the  civilian  iclief  woikcis  and  journalists  than  among  the 
nulilarv,  as  llic  loimei  groups  are  more  likely  to  use  local 
lood.  water,  and  sanitation  facilities. 

Isliolog)  ami  Antimicrobial  Sensitivity  Patterns 
in  Diarrheal  Disease 

As  would  be  cvpected,  a  broad  spectrum  ol  pathogens  are 
icspoiisible  lor  diarrhea  in  Somalia.  In  a  large-scale  study 
conducted  in  Mogadishu  in  1982-  1984,  at  least  one  enteric 
|>ulhogcnic  species  was  found  in  619  of  hospitalized  children 
with  severe  diarrheal  disease  1 1  2|  I  he  etiologic  agent  most 
ticqucnlls  ideniilied  was  rotavirus  (25'.  of  children);  the 
other  pathogens  delected  weie  enletolovigenic  l:\ihentlaa 
inli  (I  I  I  t I  IS  ).  Shigella  species (9* i ),  Ctardia  lamblia  iro- 
pho/oiies  (S' i ),  (  iiniji i lahaeter  jepaa  (8V  ),  and  I  ibno  eliol- 
ii in'  non-OI  ((>'<)  In  a  countrywide  suivey  conducted  in 
nearby  I  )|ibouti  in  February  I  989,  I  I  F.(  ’  was  the  most  com¬ 
mon  isolate  from  diarrheal  stools  ( I  IV);  also  frequently  re¬ 
covered  were  enteroadherenl  tub  (I  AFC,  10.6V )  and  en- 
leropathogeiiic  /.  i uh  (FI’FC,  7.7',).  Shigella  species,  C. 
/e/tini-C.  mil.  Siilmanella  species,  and  Aeromonas  species 
were  found  in  7.7V,  3.3V,  2 . 9' »' ,  and  3.4V  of  stool  samples, 
respectively  1 1 6|. 

Strains  off  1 1C  in  Somalia  have  been  shown  to  be  differ¬ 
ent  from  those  in  In  rope  ( 17];  thus  relief  workers  and  troops 
will  most  likelv  be  immunologicallv  naive  with  respect  to  the 
local  strains  I  Ins  situation  made  1  1 1C  the  most  common 
cause  ol  diarrhea  during  OIXSS  (28V  of  all  cases)  [18],  In 
Somalia  in  the  mid-1980s,  the  04  strain  ofHTEC  played  an 
important  role  in  the  local  epidemiology  of  diarrheal  disease 
1 1 9],  In  a  recent  study  from  Djibouti  1 16],  isolates  of  P.TEC, 
l  AFC,  and  I- PIC  were  all  highly  resistant  to  commonly 
used  antimicrobial  agents;  resistance  to  ampicillin,  doxycy- 
cline.  sullisoxa/ole,  tetracycline,  and  trimethoprim-sulfa* 
mcthoxa/ole  (  FMP-SMZ)  was  found.  However,  all  strains 
were  sensitive  to  the  quinolone  norfloxacin,  and  all  except 
( iimpvlobacier  species  were  sensitive  to  ceftriaxone. 

Bacillary  dysentery  caused  by  Shigella  species  is  also  com¬ 
mon  in  Somalia  and  can  he  expected  to  be  a  serious  problem 
m  displaced  populations  and  among  relief  workers  and  jour¬ 
nalists  During  ODSS.  Shigella  was  almost  as  common  as 
MIC.  being  isolated  from  26V  of  patients  with  diarrhea 
1 1 X |  Severe  epidemics  due  to  Shigella  ilvsenleriiie  type  I 
were  reported  in  Somalia  in  the  I  960s  |2()|  and  I  97()s  [2  I  ].  A 
strong  seasonal  prev  alence  of  shigellosis  is  noted  early  in  the 
spring  rainy  season,  with  recurrent  annual  outbreaks  During 
the  dry  season  in  January  and  I  ebruary  .  fewer  than  5V  of  63 
isolates  from  individuals  with  acute  dinrihea  in  Mogadishu 
weie  Shigella  I  Ins  figure  increased  to  more  than  I  5V  of  144 


isolates  during  the  rainy  season  in  May  and  June.  There  is 
also  a  variation  from  year  to  year  in  the  cause  of  outbreaks  of 
dysentery.  In  the  rainy  season  of  1983,  18  (3  IV)  of  59  iso¬ 
lates  were  S.  ilvsemeriae  A 1 ;  in  the  following  rainy-season 
outbreak,  23  (42V)  of  55  isolates  were  Shigella Jle.xneri  B4.  In 
1984,  only  I  HZ,  of  isolates  were  S.  ilvsemeriae  A I  (A. 
Bourgeois,  personal  communication). 

As  in  the  Middle  Hast,  Shigella  isolates  in  Somalia  are  ex¬ 
hibiting  increasing  resistance.  A  strain  isolated  in  1976  was 
resistant  to  ampicillin,  chloramphenicol,  streptomycin,  sul¬ 
fonamides,  and  tetracyclines.  The  eventual  spread  of  this 
strain  to  Zaire  and  other  Central  African  countries  w-as  dem¬ 
onstrated  by  the  presence  of  an  identical  resistance  plasmid 
[22.  23|.  The  strain  was  later  noted  to  have  acquired  an  addi¬ 
tional  plasmid  conferring  resistance  to  trimethoprim  and 
hence  to  TMP-SMZ  |24], 

Shigella  isolates  from  Mogadishu  in  1984  were  resistant  to 
ampicillin  (87V),  tetracycline  (96V.).  and  TMP-SMZ  (7V). 
No  resistance  to  ciprofloxacin  was  detected  (A.  Bourgeois 
and  H.  C  Oldfield,  unpublished  data). 

By  1989,  a  high  level  of  shigella  resistance  to  both  ampicil¬ 
lin  (69V)  and  TMP-SMZ  (69V)  was  reported  in  nearby  Dji¬ 
bouti  [16).  All  isolates  remained  sensitive  to  norfloxacin  and 
ceftriaxone.  Shigella  species  isolated  during  the  1991-1992 
winter  season  at  the  French  Military  Hospital  in  Djibouti 
were  highly  resistant  to  amoxicillin,  amoxicillin/clavulanic 
acid,  tetracycline,  and  TMP-SMZ  but  retained  full  sensitivity 
to  ciprofloxacin  (R.  Bercion,  personal  communication). 

F.arly  reports  from  OKU  suggest  that  dysentery  has  been  a 
major  cause  of  morbidity  among  both  military  personnel  and 
civilian  humanitarians  as  well  as  among  reporters  (J.  Burans 
and  M.  Wallace,  personal  communication).  The  most  com¬ 
mon  isolates  have  been  S.  Jle.xneri  and  Shigella  bovdii;  in 
addition,  S.  dysenteriav  was  isolated  from  a  French  soldier 
who  had  been  in  Djibouti.  A  number  of  isolates  have  been 
resistant  to  all  commonly  used  antibiotics  except  the  quino- 
tones;  such  resistance  has  been  especially  frequent  in  S.Jlex- 
neri. 

Campylobacter  and  Salmonella  species  have  not  been  ma¬ 
jor  causes  of  diarrheal  disease  in  Somalia.  In  Djibouti,  these 
species  represented  3.3V  and  2.9V  of  isolates,  respectively, 
during  one  study  in  1989;  the  Salmonella  isolates  remained 
relatively  sensitive  to  antibiotics,  with  no  resistance  to  chlor¬ 
amphenicol  and  only  I  IV  and  22V  of  strains  resistant  to 
TMP-SMZ  and  ampicillin,  respectively  [  1 6],  Aeromonas  spe¬ 
cies  can  be  a  significant  cause  of  diarrhea,  especially  in  the 
rainy  season,  when  these  organisms  are  isolated  from  up  to 
20V  of  all  patients  w  ith  acute  diarrhea  who  are  seen  at  pri¬ 
mary  health  units  and  hospitals  in  Mogadishu.  During  the 
dry  season,  species  of  Aeromonas.  like  those  of  Shigella,  are 
less  common,  with  an  isolation  rate  of  <5V  (A.  Bourgeois, 
personal  communication). 

Cholera  is  endemic  in  the  Horn  of  Africa  (25).  The  sev¬ 
enth  cholera  pandemic,  caused  by  I',  cliolerae  F.l  Tor, 
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readied  tins  region  in  ihe  early  1970s  and  was  most  preva¬ 
lent  in  Somalia  No  recrudescence  of  the  disease  was  ob¬ 
served  until  March  I  OS 5 .  when  a  cholera  epidemic  was  re¬ 
ported  in  a  refugee  camp  in  the  I  bran  region,  north  of 
Mogadishu;  (his  epidemic  eventuallv  spread  to  the  rest  of  the 
country.  Numerous  strains  of  I  .  cholcmc  () I .  all  of  the  I'd 
I  or  biolype,  were  isolated  from  patients,  contacts,  and  water 
sources.  Only  the  isolates  from  the  I  bran  region  belonged  to 
the  Inaba  serotype,  whereas  the  strains  involved  in  almost  all 
of  the  other  cholera  outbreaks  in  Somalia  were  of  the  Ogawa 
serotype.  I  he  latter  strains  were  resistant  to  ampicitlin,  kana- 
mvcin,  streptomycin,  sulfonamides,  and  tetracycline  but 
were  susceptible  to  chloramphenicol,  nalidixic  acid,  and  tri¬ 
methoprim  |2(>|.  A  source  of  concern  were  the  cases  of  chol¬ 
era  reported  in  May  1992  in  neighboring  Kenya  1 2 7 1  and  in 
July  1992  among  Somali  refugees  in  Yemen  1 2H|. 

Prevention  of  Diarrheal  Disease 

M.i|or  ellbrts  should  be  made  to  develop  diarrhea  control 
programs  both  in  the  military  and  in  camps  lor  displaced 
persons.  In  refugee  populations,  the  provision  ol  an  adequate 
amount  ol  walet  is  more  beneficial  overall  (and  also  easier) 
than  the  provision  ol  smaller  amounts  ol  nuciobiologically 
puic  watet  1 1 4 1  I  lus  is  puiticul.irlv  lute  with  ic-gard  to  the 
pieveniion  ol  shigellosis.  Ihe  minimal  volume  of  water  rec¬ 
ommended  is  2(1  I  /d  pet  person  Convenience  as  well  as 
availability  must  be  taken  into  account  II  the  water  source  is 
located  >  I  SO  meters  liom  an  individual's  dwelling,  its  use  by 
lll.it  individual  loi  hygienic  pm  poses  will  be  markedly  de¬ 
creased  I  lus  decrease  will  be  especially  pionounced  in  fam¬ 
ine-. illei  ted  populations  Sanitation  in  lelugee  camps  is  criti¬ 
cal.  I.mnly  oi  pcisnn.il  Inituics  aie  preteiable  to  larger 
lac  limes  Soap  should  be  made  readily  available  for  personal 
hygiene 

l  or  military  peisonncl  serving  in  OKU.  preventive  mea¬ 
sures  w  ill  be  stiongly  emphasized,  especially  in  light  of  the 
aforementioned  epidemic  early  in  (>|)SS  I  lie  preventive- 
medicine  ollicer  lor  the  U  S  Marines  was  quoted  in  the  /.os 
.1  my/cv  linn's  (14  December  1992)  as  saving:  "We  are 
launching  a  world-class  public  health  effort  with  no  holds 
barred  "  I  he  provision  of  sale  water  and  packaged  food  such 
as  MRI  s  (meals,  ready  to  eat),  effective  sanitation,  disease 
surveillance,  and  strong  support  from  field  commanders  will 
be  stressed  m  OR II 

Treatment  of  Diarrheal  Diseases 

The  mainstay  of  the  treatment  of  diarrhea  is  rehydration. 
In  all  cases  except  those  that  are  most  severe  and  those  that 
are  associated  with  vomiting  or  altered  mental  status,  oral 
rehvdration  is  preferred  Oral  relndraiion  has  proven  effec¬ 
tive  lor  diarrhea  regardless  ol  the  eliologic  agent  or  the  age  of 
the  patient  I  or  initial  rehvdration.  the  American  Academy 
of  IVdiatrics  recommends  solutions  with  70-90  mEq  of  so¬ 


dium/L;  WHO  oral  rehydration  solution  packets  (available 
in  the  United  Slates  from  Jianas  Brothers,  Kansas  City,  MO) 
and  Rehydrate  (Ross  Laboratories,  Columbus.  OH)  have  90 
and  75  mliq  of  sodium/I.,  respectively  (29],  For  mainte¬ 
nance,  the  American  Academy  of  Pediatrics  recommends 
fluids  with  40-65  mliq  of  sodium/L;  Pedialyte  (Ross)  and 
Ricelyle  (Mead-Johnson,  Evansville,  IN)  have  45  and  50 
mliq  of  sodium/L,  respectively.  If  fluids  with  >60mEq/Lare 
used  for  maintenance,  the  patient  should  receive  other  fluids 
that  are  low  in  sodium  to  prevent  hypernatremia 

Although  MREs  cannot  be  considered  masterpieces  of  the 
culinary  arts,  they  effectively  provide  the  salts  and  sucrose 
necessary  to  make  oral  rehydration  solutions  in  the  field. 
MREs  contain  a  salt  packet  with  4.0  g  of  NaCI  and  a  bever¬ 
age  base  powder  with  28  g  of  sugar.  Ihe  MRE  cocoa  bever¬ 
age,  in  addition  to  30  g  of  sugar,  contains  0.85  g  of  KCI 
equivalent  1 30).  The  combination  of  one  salt  packet,  one 
beverage  base  powder,  and  two  cocoa  beverage  packets  in  a 
canteen  full  of  water  ( I  qt)  provides  a  balanced  salt  solution 
similar  to  the  WHO  oral  rehydration  solution,  except  that  it 
does  not  contain  trisodium  citrate,  which  replaced  sodium 
bicarbonate  in  the  WHO  solution  to  provide  a  longer  shelf 
life. 

For  cases  of  diarrhea  requiring  antibiotic  therapy,  empiri¬ 
cal  use  of  a  quinolone  is  appropriate.  The  standard  regimen 
is  ciprofloxacin  (500  mg  twice  daily)  or  norfloxacin  (400  mg 
twice  daily)  administered  for  3-5  days.  A  number  of  studies 
(31-35),  including  one  conducted  in  Somalia  (35),  have 
shown  the  ellicacy  of  single-dose  therapy  for  shigellosis.  On 
ihe  basis  of  these  studies,  a  reasonable  alternative  is  to  treat 
acute  diarrheal  disease  with  a  single  dose  of  ciprofloxacin 
(750- 1 ,000  mg)  or  norfloxacin  (8(H)  mg)  One  exception  to 
this  rule  involves  situations  in  which  the  incidence  of  disease 
due  to  .V,  tlvscHh-nac  type  I  is  high,  as  it  was  in  Mogadishu  in 
1983.  Against  this  particular  species,  single-Jose  therapy 
fails  significantly  more  often  than  a  full  5-day  course  (36). 
When  diarrhea  persists,  an  evaluation  for  giardiasis,  amebic 
dysentery,  and  antibiotic-associated  colitis  should  be  under¬ 
taken.  If  adequate  diagnostic  facilities  are  not  available,  em¬ 
pirical  therapy  with  metronidazole  should  be  considered 

Some  physicians  prefer  a  combination  of  loperamide  plus 
an  effective  antimicrobial  agent.  In  a  study  by  Ericsson  et  al  , 
the  administration  of  TMI’-SMZ  and  loperamide  reduced 
the  duration  of  diarrhea  to  just  I  hour  from  the  28  hours 
documented  among  patients  given  TMP-SMZ  alone  (37) 
More  recent  data  have  shown  that  loperamide — when  used 
in  combination  with  an  effective  antibiotic — not  only  is  safe 
in  the  treatment  of  shigellosis  but  also  decreases  the  total 
number  of  unformed  stools  and  the  duration  of  diar¬ 
rhea  (38). 

Malaria 

Malaria  is  a  potentially  serious  problem  for  the  malnour¬ 
ished  Somalis  and  for  persons  involved  in  the  humanitarian 
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relief  effort— both  civilian  and  military.  The  impact  of  ma¬ 
laria  on  malnourished  populations  has  been  related  to  the 
local  endemicitv  as  well  as  to  the  level  of  immunity  in  the 
exposed  group.  In  a  recent  study  in  Malawi,  where  malaria  is 
highly  endemic,  malaria  was  responsible  for  18%  of  all  deaths 
among  refugees  and  for  25%  of  deaths  among  children  <5 
wars  of  age  |I4|.  In  the  (iedo  region  of  Somalia  (near  the 
borders  with  Kens  a  and  Ethiopia).  where  there  is  lower  ende¬ 
micitv,  2%  ofall  dcathsamong  Ethiopian  refugees  w  ere  attrib¬ 
uted  to  malaria  [  1 4|. 

In  Somalia,  malaria  is  considered  moderately  endemic, 
with  year-round  transmission  whose  frequency  increases 
during  each  rams  season.  All  areas  are  considered  at  risk 
with  the  possible  exception  of  Mogadishu,  which — as  of 
I  9X6,  at  least — was  thought  to  be  risk  free.  More  than  90'?. of 
cases  are  due  to  PlasmoJaan  /aleipmam.  only  5re  to  Plasma- 
tlimn  malarial',  and  only  3'<  to  Plasmotlmm  vivas.  t  he  prin¬ 
cipal  vectors  of  malaria  are  the  Anopheles  gamblin’  complex 
and  Anopheles  fnnesms;  the  former  consists  of  domestic  mos¬ 
quitoes  that  breed  in  small  pools,  puddles,  and  man-made 
containers,  and  the  latter  species  breeds  in  swamps,  rivers, 
and  on  the  margins  of  streams.  Noth  species  feed  and  rest 
inside  houses  ami  other  types  of  dwellings. 

I  hree  factors,  however,  arouse  concern  that  the  impact  of 
malaria  during  the  current  crisis  may  be  much  more  serious 
than  expected.  I  list,  the  endemicity  of  malaria  is  apparently 
increasing  throughout  the  Horn  of  Africa,  and  focal  epi¬ 
demics  arc  being  reported  with  increased  frequency,  for  ex¬ 
ample.  l)|ibonti  was  considered  lice  of  malaria  until  1973, 
w  hen  scat leieil  outbreaks  were  reported  in  its  southern  por¬ 
tion  1 3 9 1  Since  19X8,  regular  seasonal  epidemics  of /’.  jatei- 
param  malaria  (stalling  ill  Not  ember  and  peaking  ill  April  or 
May  )  have  become  important  |40|.  beginning  in  I  990,  cases 
ol  malaria  began  to  be  documented  thioughout  the  year, 
even  dining  the  summer  dry  season  Copulation  migrations 
have  cleailv  coiiliihulcd  to  this  incieasing  prevalence  |4I|. 
An  epidemic  ol  mal.uia  reported  in  I  Vcemher  I  988  from  the 
aiea  of  southern  Somalia  mound  llalcad,  30  miles  north  of 
Mogadishu,  was  followed  bv  an  outbreak  ofwh.it  was  proba¬ 
bly  mal.uia  (with  several  bundled  deaths)  in  April  1989  m 
llic  bcihcia  aiea  ol  noilhcrn  Somalia  1 4 2 1  Incieasing  ende¬ 
micitv  of  mal.uia  is  also  suggested  by  an  increase  ill  the  mini 
ber  nfolhci.il  I  v  tepoi  led  cases  hum  about  2,000  m  I  984  to  a 
high  ol  In, 000  m  1988 

I  he  second  lacloi  is  llic  incieasing  picvalencc  ol  cliloro- 
qume'icsistaitl  /’  /<//.  ipaimn  in  the  I  loin  of  Africa.  Iheieare 
thicc  lv  pcs  ol  icsisl.incc  In  i  hlninquiuc  l< I  denotes  a  level  of 
icsistainc  in  which  (licit.-  is  i leaiauce  ol  the  asexual  malarial 
paiasilcs  1 1 oi n  the  blood  smeai  within  7  days  ol  beginning  a 
standard  therapeutic  regimen  ol  clilnrnqumc  (  2S  nig  of  base/ 
kg  ovei  1  days),  tins  initial  tlc.uaiiie  is  |.  .weil  bv  a  iccru- 
descence  ol  paiasitenna  within  28  days  Xn  Kll  icsponse  is 
de lined  a-  a  marked  reduciion  (  ■  7  V,  )  but  persistence  ol  par¬ 
asitemia  on  day  7  altei  the  beginning  ol  theiapy  An  Kill 
response  occurs  when  there  is  a  •  2ii'<  decrease  oi  even  an 


increase  in  the  level  of  parasitemia  within  the  first  48  hours 
of  treatment.  Reports  of  chloroquine-resistant  strains  in 
neighboring  Kenya  began  to  appear  in  the  1970s  [43).  As 
recently  as  1 986,  a  study  in  the  Mogadishu  area  showed  that 
the  standard  therapeutic  dose  of  chloroquine  resulted  in  the 
clearance  of  parasitemia  by  day  3  in  all  cases  (44).  However, 
in  similar  studies  conducted  in  1987,  1988,  and  1989,  R 1 1/ 
ill  chloroquine  resistance  was  noted  and  confirmed  by  in 
vitro  tests  in  1 7ft.,  19'?.  and  30%  of  cases,  respectively.  Fortu¬ 
nately,  sensitivity  testing  revealed  no  evidence  of  resistance 
to  mefloquine  [45],  In  the  previously  mentioned  epidemic  in 
llalcad.  isolates  from  3 1  of  36  patients  given  a  standard  chlo¬ 
roquine  regimen  showed  ev  idence  of  resistance  (5  at  Rl  and 
26  at  Rll/lll).  High  degrees  of  in  vitro  resistance  were  con¬ 
firmed  in  33  of  37  isolates.  The  presence  of  detectable  blood 
levels  of  chloroquine  before  treatment  in  78%  of  patients 
confirms  the  lack  of  value  of  chloroquine  prophylaxis  in  this 
area.  All  isolates  retained  sensitivity  in  vitro  to  pyrimetha- 
mine/sulladoxine.  Spread  of  chloroquine-resistant  P.  falci¬ 
parum  throughout  the  Horn  of  Africa  has  been  confirmed  by 
reports  from  areas  of  Ethiopia  along  the  border  with  Kenya 
and  Somalia  [46]  as  well  as  by  a  1990  in  vivo  study  from 
Djibouti  (K.  Fox,  personal  communication)  in  which  Rll/lll 
resistance  was  noted. 

3  he  third  factor  is  that  the  above-average  precipitation  in 
the  fall  and  early  winter  of  1992  (the  second  and  usually 
minor  rainy  season)  may  enhance  breeding  of  the  anophe- 
line  vectors — and,  consequently,  the  impact  of  malaria.  Al¬ 
though  the  rain  is  welcome  in  that  it  may  help  alleviate  the 
ongoing  drought,  it  may  contribute  to  an  increase  not  only  in 
malaria  but  also  in  other  vector-borne  diseases  as  well  as 
diarrhea 

l  lic  acute  impact  of  malaria  on  military  and  civilian  hu- 
iiiniiiiari.m  woikers  should  he  minimal  if  there  is  strict  adher¬ 
ence  to  aiitimalaria  regimens,  especially  the  terminal  4  weeks 
of  prophylaxis  after  departure  from  the  endemic  area.  How¬ 
ever,  a  high  level  of  discipline  is  often  difficult  to  achieve 
under  field  conditions  An  estimated  70%.  of  returning  troops 
failed  to  complete  their  recommended  terminal  prophylaxis 
during  the  Vietnam  War  |47|.  Because  most  13. S.  troops 
would  be  expected  to  go  on  leave  soon  after  returning  from 
Somalia,  there  is  a  real  eliance  that  cases  of  chloroquine-re- 
sistant  /’  faleipanim  malaria  will  he  seen  throughout  the 
l  billed  States 

I'hysici.ins  caring  lor  Somalis  who  are  granted  asylum  or 
refugee  status  hi  other  countries  should  be  aware  of  the  risk 
of  imported  malaria.  The  importation  of  this  disease  was  re- 
cently  noted  to  be  a  problem  in  Israel,  where  more  than 
1 .000  cases  were  diagnosed  in  Ethiopian  immigrants  (48), 
with  mote  than  20%  of  cases  due  to  chloroquine-resistant 
/tilaparnm  [49| 

As  of  mid  Januarv  1993,  30  cases  of  malaria  have  been 
diagnosed  among  U  S.  troops  in  Somalia,  25  cases  have  been 
due  to  /’  lahifhinim.  4  to  /’,  vivas.  and  I  to  P  malariae 
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Some  olThcsc  patients  1 1.0.I  net  ci  left  the  Mogadishu  area  (M. 
Wallace,  peisoii.il  communication). 

I  rcalimiil  of  Malaria 

As  m  most  pails  of  Africa,  lust-line  treatment  of  malaria 
among  Somalis  continues  to  he  chloioquinc,  wliieli  is  both 
me\peiisi\e  and  readily  available.  I  lie  use  of  chloroqume  is 
leslneled  lo  semi  imimme  people  ivilli  imeompliealed  ma¬ 
laria  w  hose  second  visit  lo  ilic  clime  w  illun  a  lew  days  can  be 
ensuied  Data  (torn  l  ast  Africa  shows  that  amodiai|iiinc  re¬ 
mains  .i  useful  alternalive  agent  in  ~75*«  of  cases  |5()[.  The 
usual  tegunen  tor  adults  is  an  milial  dose  of  (>(1(1  mg  of  base 
loll  owed  by  either  400  mg  of  base  at  24  and  48  hours  or  300 
mg  of  base  at  6,  24.  and  4X  hours. 

I  here  are  three  t|ummc  xtillaic-based  oral  regimens  that 
would  be  preferable  to  both  chloroqume  and  amodiaquine, 
especially  lor  the  treatment  of  noniinmune  populations. 

I  liese  regimens  are  quinine  sulfate  ((>50  mg  three  times 
daily)  plus  ( I )  tetracycline  (250  mg  lour  tunes  daily  for  7 
days);  (2 )  pyrimethamine (25  mg)  plus sulfadoxine (500  mg) 
(a  combination  marketed  as  l  ansidar;  I  loffinan-l.uRoche, 
Nuilcy.  N.I)  three  tablets  at  once  on  the  last  day  of  quinine 
administration;  or  (3)  clindamycin  (900  mg  three  times  daily 
for  3  days)  |5 1 1. 

One  of  these  quinine-based  combinations  would  be  the 
regimen  of  choice  for  military  or  civilian  humanitarian 
workers  who  are  receiving  mefloquine  for  malaria  prophy¬ 
laxis  It  has  been  suggested  that  quinine  be  used  with  caution 
by  persons  taking  mefloquine  for  prophylaxis  in  light  of  the 
potential  for  induction  of  cardiac  dysrhythmias.  Concern 
about  this  reaction  arose  because  therapeutic  doses  of  the 
above  drugs  used  in  combination  lo  treat  acute  cases  of  ma¬ 
laria  were  noted  to  be  toxic.  In  persons  whose  prophylaxis 
fails,  blood  levels  of  mefloquine  will  presumably  be  low  be¬ 
cause  of  noncompliance  or  poor  absorption.  In  this  situation, 
for  noniinmune  persons,  the  risk  of  progressing  to  compli¬ 
cated  malaria  would  far  outweigh  the  theoretical  risk  of  dys- 
rhvthntias  due  to  drug  interactions. 

I  lalofantrine.  which  is  effective  against  more  than  90%  of 
/’  /< ila/xirimi  strains,  has  recently  been  introduced  into 
Kenya  and  Djibouti  and  may  be  available  in  Somalia.  The 
recommended  schedule  is  three  doses  of  500  mg  each,  given 
at  b-hour  intervals  and  repeated  after  7  days.  Two  other  drug 
combinations,  pyrimethainine/sulfadoxine  and  pyrimelha- 
mme/sulfalene.  are  similarly  efficacious  and  can  be  adminis¬ 
tered  as  a  single  dose  [  50].  Mefloquine  ( 1 .25(1  mg  as  a  single 
dose  or,  as  recommended  outside  the  United  States,  a  750- 
mg  dose  followed  6-8  hours  later  by  a  500-mg  dose)  is  highly 
effective  1 52).  With  large  single  doses  of  mefloquine,  a  num¬ 
ber  of  adverse  leaclioits  can  be  expected,  including  ataxia, 
loxic  psychoses,  sei/uies.  and  gastrointestinal  disturbances 
Mefloquine  should  not  be  used  in  combination  with  quinine 
or  quinidine  tor  the  treatment  of  clinical  malaria. 


for  complicated  cases  (those  including  altered  mental  sta¬ 
tus,  hypotension,  or  >5' 7  parasitemia),  an  initial  course  of 
intravenous  quinine  is  the  treatment  of  choice.  The  recom¬ 
mended  dose  of  quinine  hydrochloride  is  a  loading  dose  of 
2l)  mg  of  salt/kg  in  10  ml.  of  5‘f  dextrose/kg  over  4  hours 
followed  by  10  mg  of  salt/kg  over  2-4  hours  every  8  hours 
(maximum,  1 ,800  mg/d)  until  oral  medications  can  be  toler¬ 
ated  1 5 1  ].  Oral  quinine  sulfate  should  be  given  to  complete  a 
3-day  course  of  therapy  in  combination  with  tetracycline, 
pyrimethamine  sulfadoxine,  or  clindamycin,  as  previously 
described. 

An  alternative  therapy  for  complicated  malaria  is  intrave¬ 
nous  qutnidme  gluconate,  with  a  loading  dose  of  10  mg/kg 
(maximum,  600  mg)  in  normal  saline  administered  slowly 
over  I  hour  and  followed  by  a  continuous  infusion  of  0.02 
mg/(kg  •  mm)  for  a  maximum  of  3  days.  An  oral  regimen 
should  be  instituted  as  soon  as  possible  [51],  If  available, 
continuous  electrocardiographic  monitoring  should  be  per¬ 
formed  during  the  infusion  of  either  quinine  or  quinidine. 

Malaria  Prophylaxis 

Although  ongoing  research  may  ultimately  yield  an  effec¬ 
tive  vaccine  for  malaria  1 53],  prophylaxis  at  present  is 
fraught  with  problems  because  of  increasing  drug  resistance. 
A  combination  of  proguanil  (200  mg  daily)  and  chloroquine 
(600  mg  weekly)  is  considered  appropriate  for  malaria  che¬ 
moprophylaxis  in  the  indigenous  semi-immune  population 
of  the  Horn  of  Africa.  A  number  of  other  alternatives  are 
preferable  for  prophylaxis  in  nonimmune  persons  involved 
in  relief  efforts  in  this  area.  Mefloquine  (250  mg  weekly  from 
I  week  before  arrival  in  the  endemic  area  through  4  weeks 
after  departure)  is  highly  effective.  Although  this  drug  is 
usually  well  tolerated,  the  full  extent  of  neurological  and 
psychiatric  impairment  with  which  it  can  be  associated  needs 
to  be  closely  monitored.  Another  option  is  doxycycline  ( 100 
mg  daily  during  the  individual’s  stay  in  the  malarious  area 
and  for  28  days  after  departure).  Doxycycline  is  inexpensive 
and  efficacious;  however,  the  need  for  daily  administration 
will  hamper  compliance,  and  the  drug  may  enhance  the  recip¬ 
ient’s  photosensitivity  [54]  and  cause  pill-induced  esopha- 
gitis. 

The  low  incidence  of  malaria  due  to  P.  vivax  and  Plasmo¬ 
dium  ovale  makes  terminal  primaquine  prophylaxis  for  re¬ 
lapse  of  the  latent  hepatic  phase  (hypnozoite)  of  question¬ 
able  value.  Final  recommendations  will  be  based  on  the 
observed  incidence  of  disease  caused  by  these  species  among 
military  personnel. 

In  addition  to  medications,  the  avoidance  of  mosquito 
bites  is  critical  lo  the  prevention  of  malaria.  After  dusk,  out¬ 
side  activities  should  be  minimized  and  A'.A'-diethylmeta- 
loluainide  (DLF.T)-conlaining  repellents  should  be  applied 
to  exposed  skin.  The  military  currently  uses  a  long-acting 
( 12-hour)  formulation  containing  35%  DEFT  in  cream.  Per- 
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melhrin-impregnalcd  jackets  and  mosquito  netting  should 
also  be  used.  Interior  mosquito  contiol  can  be  accomplished 
with  D-phenothrin  21  insecticide  spray.  The  standard  aero¬ 
sol  should  be  sprayed  10  seconds  lor  every  1.000  cubic  feet 
of  space.  Space  sprays  have  minimal  residual  effect.  In  spaces 
where  reentry  of  mosquitoes  is  a  problem,  interior  residual 
sprays  should  be  used  on  potential  mosquito  resting  areas.  In 
addition,  mosquito  breeding  sites  should  be  eliminated 
through  application  ol'lars  icide.  Adult  mosquitoes  should  be 
controlled  by  ground  ultra-low-volume  aerosols  and  mists. 
These  agents  should  be  used  when  mosquitoes  are  active. 

After  returning  from  malaria-endemic  areas,  military  per¬ 
sonnel  and  civilian  relief  workers  should  not  donate  blood 
for  3  years  if  they  have  received  prophylaxis  for  malaria  or  if 
they  have  developed  an  acute  case  of  malaria.  If  they  have 
received  no  prophylaxis,  they  should  wait  for  6  months  be¬ 
fore  donating  blood.  These  restrictions  apply  to  donors  at 
military  blood  banks  as  well  as  at  civilian  agencies. 

Measles  and  Other  Vaccine-Preventable  Diseases 

Somalia  has  historically  been  characterized  by  poor  vac¬ 
cine  coverage,  especially  among  nomads,  who  make  up  a 
large  proportion  of  the  currently  displaced  population.  De¬ 
spite  the  efforts  begun  in  I ‘37')  through  the  WHO  expanded 
I’rogramme  on  Immunization,  a  survey  conducted  in  Moga¬ 
dishu  and  IJargeysn  in  1984  found  that  only  1 91  of  children 
were  lulls  immunized  1 5S|. 

I  his  poor  vaccination  coverage  has  led  to  verv  high  rates 
of  saccule-preventable  diseases,  even  in  cities  and  during 
times  ol  relative  stability.  In  the  National  Health  Plan  for 
I  980- 1 98  A  180.000  eases  of  measles,  with  9,010  deaths 
were  reported;  an  estimated  901  of  I -year-old  cohorts  had 
been  mlectcd.  In  addition,  I  39,470  cases  of'  pertussis,  with 
1,390  deaths,  w  ere  reported;  an  estimated  801  of  bu  ilt  co¬ 
horts  were  all'ccied.  I  lie  populace  also  sull'ercd  a  reported 
9, ‘>70  cases  of  tetanus  neonatorum,  with  mortality  of>90%; 
an  estimated  51  ol  all  live-born  infants  were  nIPectcd  |b|.  In 
Somalia,  tetanus  neonatorum  is  called  lotloba  -nut-guano — 
"the  disease  that  kills  in  the  first  7  days”  1 5<i] — and  accounts 
lor  the  custom  ol  wailing  to  name  clnldieu  until  the  seventh 
ilay  of  life  (iixen  the  social  disruption  of  the  last  2  years, 
recent  vaccine  coverage  has  piobably  been  near  zcio  except 
as  pros  ided  by  i el ic f  agencies. 

I  he  lack  ol  vaccine  covetage  should  make  measles  a  de¬ 
vastating  problem  among  displaced  children.  In  the  (iedo 
region  of  Somalia  in  1980,  measles  was  the  leading  cause  of 
mortality,  responsible  for  479  of  all  deaths.  In  the  Wad 
kowli  camp  in  the  Sudan  in  1983,  measles  accounted  for 
531  olall  deaths,  with  30  of  every  1 ,000  children  <3  years  of 
age  riving  of  the  disease  each  month  |  I4|. 

Of  critical  importance  to  displaced  populations  will  be  a 
campaign  of  mass  measles  vaccination;  this  effort  should  be 
assigned  a  priority  second  onlv  to  that  given  to  the  piovision 


of  adequate  food  [57],  Among  refugees  in  Somalia  in  1980,  a 
measles  immunization  program  was  highly  effective,  result¬ 
ing  in  the  coverage  of  861-97%  of  the  population  [58], 

Current  recommendations  are  for  the  use  of  standard 
Schwarz,  vaccine  and  the  immunization  of  all  children  6 
months  to  5  years  old.  Those  children  vaccinated  between  6 
and  9  months  of  age  should  receive  an  additional  dose  once 
they  reach  9  months  of  age  [  14],  Fever,  respiratory  tract  in¬ 
fection,  or  diarrhea  is  not  a  contraindication  to  vaccination. 
In  camps  for  displaced  persons,  isolation  of  patients  with 
measles  is  impractical  and  is  not  recommended. 

Because  measles  rapidly  depletes  stores  of  vitamin  A  and 
may  have  sequelae  such  as  corneal  xerosis,  ulceration,  and 
blindness  1 59],  all  children  with  measles  should  receive 
200,000  IU  of  oral  vitamin  A  [  14].  This  treatment  should  be 
part  of  a  routine  program  of  vitamin  A  supplementation, 
which,  even  under  more  normal  conditions,  has  been  shown 
to  decrease  childhood  mortality  in  randomized  community 
trials  |60J. 

Acute  Respiratory  Disease 

Acute  respiratory  tract  infection  (ARI)  is  a  major  cause  of 
morbidity  and  mortality  in  developing  countries.  Its  impact 
is  greatest  among  the  crowded,  the  undernourished,  and  the 
youngest  age  groups.  ARI  has  been  a  leading  cause  of  death 
among  displaced  persons.  In  studies  in  Somalia  (1980).  Su¬ 
dan  (198.3),  l-ahiopia  (1989),  and  Malawi  (1990).  ARI  was 
associated  with  61-131.  of  cause-specific  deaths  among  dis¬ 
placed  persons  [14],  In  a  study  of  preschool-aged  children 
admitted  to  hospitals  in  Mogadishu  in  1971-1973.  broncho¬ 
pneumonia  was  associated  with  141-23%  of  admissions  an¬ 
nually  and  with  case-fatality  rales  of  91-151.  Between  471 
and  681'.  of  admissions  among  children  ^  I  year  of  age  were 
due  to  pneumonia;  the  corresponding  case-fatality  rate  was 
1 01.-241  |6 1 1. 

The  etiologic  agents  of  ARI  among  the  Somali  people  are 
likely  to  be  similar  to  those  causing  ARI  in  the  developed 
world  except  that  Mycobacterium  tuberculosis.  Costello  bur¬ 
netii.  It onleiellu  pertussis  1 14],  and  Corynebiicierittm  tlipluli- 
eriue  may  be  more  prevalent.  Respiratory  syncytial  virus, 
adenoviruses,  influenza-parainfluenza  group  viruses.  Myco¬ 
plasma  pneunwnute.  Streptococcus  pyogenes.  Streptococcus 
pneumoniae,  and  Haemophilus  influenzae  type  b  will  proba¬ 
bly  be  common  pathogens  in  ARI. 

f  oreign  personnel  providing  relief  in  Somalia  are  likely  to 
acquire  ARI  ARI  is  common  among  military  populations, 
particularly  during  and  alter  large  mobilizations  (62.  63). 
American  soldiers  participating  in  ODSS  had  a  high  inci¬ 
dence  of  mild  ARI  of  undetermined  etiology  |64).  British 
soldiers  in  ODSS  also  had  high  attack  rates  of  pneumonia 
|65).  It  is  important  to  note  that  the  etiology  of  pneumonia 
among  military  populations  often  differs  from  that  among 
healthy  U  S.  adults.  Military  personnel  have  historically  had 
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higher  tales  of  pneumonia  due  Id  M.  /meumomae  |66,  67 J, 
(  Itlamuha  juuumomac  [68|,  and  viruses  (67,  70 j.  lortu- 
nalely.  iudsI  mihlary  personnel  assigned  lo  participate  in 
OKU  will  have  received  vaccinations  lo  prevent  inllucn/a. 
pertussis,  diphtheria,  and  infection  with  adenovirus  types  4 
and  7. 

Meningitis 

Neisseria  meningitidis  is  the  agent  most  likely  to  cause  men¬ 
ingitis  among  the  Somali  people.  Meningococcal  meningitis 
is  associated  with  high  attack  rates  and  high  case-fatality 
rales  among  displaced  persons.  For  example,  an  outbreak  in 
1780  among  displaced  persons  in  Thailand  resulted  in  attack 
rates  of  0. 1 3'<  and  case-fatality  rales  of  28%  over  a  4-month 
period.  The  malnutrition  and  crowding  of  much  of  the  dis¬ 
placed  Somali  population  are  significant  risk  factors  for  such 
epidemics  (7 1  j. 

Although  Somalia  lies  below  and  lo  the  east  of  the  tradi¬ 
tional  sub-Saharan  meningococcal  belt,  recent  epidemics  in 
adjacent  African  nations  suggest  that  Somalia  too  is  at  risk. 
During  1787  an  epidemic  of  group  A  meningococcal  disease 
occurred  in  Nairobi;  the  3,800  cases  of  clinical  disease  repre¬ 
sented  250  cases/ 1 00,000  population.  The  meningococcal 
strain  involved  was  closely  related  to  isolates  from  epidemics 
in  Saudi  Arabia  (1787)  and  Ethiopia  (1787).  The  Nairobi 
epidemic  was  unusual  in  that  attack  rates  were  high  among 
adults — a  pattern  suggesting  lack  of  exposure  in  the  past. 
The  epidemic  occurred  mainly  in  the  city’s  slums  (72). 

Should  patients  present  to  medical  clinics  in  Somalia  with 
confirmed  meningococcal  meningitis  (particularly  that  due 
to  organisms  of  group  A  or  C),  relief  workers  will  need  to 
institute  public  health  interventions,  possibly  including  iso¬ 
lation  of  patients,  increased  surveillance  for  additional  cases, 
chemoprophylaxis  for  close  contacts  of  patients,  and  vaccina¬ 
tion.  Experience  among  high-risk  populations  in  the  African 
meningococcal  belt  has  resulted  in  the  adoption  of  a  guide¬ 
line  calling  for  widespread  vaccination  whenever  average 
disease  rates  exceed  15  cases/ 1 00,000  person-weeks  for  2 
consecutive  weeks  (71 ).  As  displaced  persons  are  difficult  to 
count,  this  guideline  may  not  be  practical.  A  simpler  rule  of 
thumb  for  detecting  an  outbreak  of  meningitis  is  a  doubling 
of  the  number  of  cases  from  one  week  lo  the  next  for  3  con¬ 
secutive  weeks  [  14|. 

I  he  optimal  treatment  for  meningococcal  disease  consists 
of  high  doses  of  intravenous  penicillin  every  4  hours.  How¬ 
ever,  m  an  epidemic  setting,  medical  resources  may  be  over¬ 
whelmed;  thus  alternative  therapy  has  been  recommended: 
ail  intramuscular  injection  of  an  oily  suspension  of  chloram¬ 
phenicol.  Ihe  patient's  condition  should  improve  in  24-48 
hours  1 7  1 1  A  second  dose  of  chloramphenicol  may  he  neces¬ 
sary  in  25%  of  cases. 

Close  contacts  of  patients  with  meningococcal  meningitis 
should  receive  chemoprophylaxis  As  many  strains  of  N, 


meningitidis  in  tropical  Africa  are  resistant  to  sulfonamides, 
chemoprophylaxis  with  rifampin  is  indicated.  The  adult  dose 
of  rifampin  is  600  mg  twice  daily  for  2  days.  Children  >  I 
month  of  age  should  receive  10  mg/kg  twice  daily  for  2  days; 
children  <  I  month  of  age  should  receive  5  mg/kg  twice  daily 
for  2  days.  Pregnant  women  should  not  receive  rifampin. 
Ceftriaxone  and  ciprofloxacin  are  reasonable  but  expensive 
alternative  agents.  Mass  chemoprophylaxis  is  usually  dis¬ 
couraged  because  it  has  not  proven  effective  for  control  of 
epidemics  in  populations  of  refugees  and  displaced 
persons  (14). 

Most  U.S.  military  personnel  sent  to  Somalia  will  have 
received  a  quadrivalent  meningococcal  vaccine  protective 
against  organisms  of  groups  A,  C,  Y,  and  W-135.  Meningo¬ 
coccal  vaccination  is  prudent  for  relief  workers  scheduled  to 
visit  Somalia. 

Schistosomiasis 

More  than  200  million  people  in  the  world  are  infected 
with  schistosomes,  and  almost  93%  of  these  people  live  in 
Africa  [73].  Schistosomiasis  is  a  major  health  and  economic 
problem  in  Somalia  and  neighboring  regions,  with  an  esti¬ 
mated  one-half  of  the  population  at  risk  for  infection  and  a 
prevalence  of  36%  in  the  entire  population  (73]. 

Schistosoma  haematobium  is  endemic  in  southern  Somalia 
|2,  74-76],  southeastern  Ethiopia  [77],  and  northeastern 
Kenya  [78],  In  Somalia,  essentially  all  reported  cases  of 
schistosomiasis  are  due  to  5.  haematobium.  Infection  with 
Schistosoma  nwnsoni  has  been  reported  in  the  mid-highland 
area  of  Ethiopia  (Harar)  bordering  northern  Somalia  (74]; 
although  it  has  also  been  reported  sporadically  in  persons 
living  in  Somalia,  these  cases  are  thought  to  have  been  ac¬ 
quired  outside  Somalia  (2).  In  a  survey  during  1950  and 
1951,  no  foci  of  schistosomiasis  were  found  in  what  is  now 
Djibouti  or  in  northern  Somalia.  In  southern  Somalia,  the 
geographic  area  of  highest  schistosomiasis  endemicity  is  the 
land  bordering  and  irrigated  by  the  Shebele  and  Jubba  rivers. 
Surveys  of  egg  counts  in  urine  specimens  in  this  region  dem¬ 
onstrate  that  as  many  as  89%.  of  the  inhabitants  are  infected 
with.V.  haematobium  (77).  In  the  Shebele  river  valley  of  Ethi¬ 
opia  on  the  border  with  Somalia,  35%-73%  of  all  children 
I  1-15  years  old  were  excreting  eggs  of  5.  haematobium  in 
the  1770s  (77).  An  extensive  survey  conducted  by  the  Chi¬ 
nese  Investigation  Team  for  Schistosomiasis  Control  found  a 
prevalence  of  ,Y.  haematobium  of  63.4%  (5 12  of  808)  in  the 
Shebele  river  valley  and  59.4%  (256  of  431)  in  the  Jubba 
river  valley,  with  rates  of  78.7%  in  Kismayo  and  38.1%  in 
liardera  (80).  Schistosomiasis  is  strongly  associated  with 
water  development,  and  any  plans  to  increase  irrigation  or 
resettle  displaced  nomadic  populations  as  farmers  will  only 
increase  the  prevalence  and  morbidity  of  this  disease.  For 
example,  Arfua  found  a  prevalence  of  S.  haematobium  of 
27%.-58%.  in  an  area  where  water  development  was  only  be- 
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mg  planned  Inn  documented  a  prevalence  of  5K'{-75'lf. 
where  irrigation  wav  actively  being  lived  |7fi). 

Military  and  civilian  lumianiiananv  working  in  Somalia 
will  he  at  rivk  of  acquiring  infection  with  .S’.  hticnnilt>!>iiini  if 
they  are  exposed  to  licshwalei.  1  he  military  personnel  most 
likely  to  he  exposed  are  members  ol  construction  battalions, 
especially  if  they  ari  involved  with  projects  in  or  around  the 
Shehele  and  Jubba  riveis.  During  World  War  l|  moie  than 
1 ,200  cases  of  schistosomiasis  were  aci|iiired  during  the  inva¬ 
sion  of  l.eyte  in  the  Philippines.  Hardest  hit  were  the  combat 
engineers,  with  infection  rates  of5(J'<-85‘i  ( 8 1  j.  Additional 
concern  has  been  raised  by  a  short  review  of  seven  outbreaks 
of  acute  schistosomiasis  among  U  S.  travelers  exposed  to  in¬ 
fested  freshwater  in  Africa;  infection  rales  were  55V.- 100%  in 
these  outbreaks  1 82 J. 

Clinical  manifestations  of  ,V.  luiaiuiiobimii  infection  are 
diverse  and  correspond  to  the  life  cycle  of  the  schistosome. 
When  exposed  to  infested  freshwater,  human  skin  is  pene¬ 
trated  by  cercariae.  This  event  may  result  in  a  mild  cutane¬ 
ous  erythema  of  the  area  or  punctate  lesions  at  the  site  of 
entry.  However,  more  commonly,  the  skin  lesions  will  go 
unnoticed  or  will  be  associated  only  with  a  prickling  sensa¬ 
tion  as  the  water  evaporates.  In  persons  who  have  been  previ¬ 
ously  sensitized,  the  rash  may  be  much  more  prominent, 
with  a  pruritic  papular  eruption  that  persists  for  7-10  days 
and  heals  without  scarring. 

After  penetrating  the  skin,  the  cercariae  lose  their  tails  and 
become  schistosomulae,  which  migrate  through  the  lung  to 
the  liver.  For  persons  with  heavy  infestations,  eosinophilic 
pneumonitis  may  occur  at  this  stage.  During  the  I  -  to  4-week 
period  of  the  parasite’s  maturation  to  its  adult  form  in  the 
liver,  the  infected  person  is  asymptomatic.  Male  and  female 
pairs  of  .S’,  Iiacmuiohinm  adults  next  migrate  through  the  vas¬ 
cular  system  to  the  venous  plexus  of  the  bladder.  The  adult 
worm  pairs  spend  their  3-  to  7-year  life-span  copulating  and 
laying  eggs  within  the  venules  of  the  bladder  plexus  Because 
they  ..cquire  a  coating  of  human  antigens  during  their  migra¬ 
tion  through  the  lungs,  they  evoke  no  immune  inflammatory 
response  despite  their  intravascular  location  { 83.  84 J.  Thus 
this  species  is  a  veritable  "stealth"  Irematode. 

I  he  immunologic  reaction  to  the  eggs  is  the  primary  cause 
of  both  acute  and  chronic  clinical  symptoms  and  pathology 
m  schistosomiasis  In  acute  infection  due  to  S  nuinsoni  or 
St  Imiowniii  jopoiuatni.  the  onset  of  egg  deposition  may  pro¬ 
duce  an  acute  systemic  illness  known  as  kalavnma  syn¬ 
drome.  However,  this  syndrome  is  rare  in  patients  infected 
with  S  hticiiMlobmin  and  would  not  be  expected  to  be  seen 
in  Somalia. 

Ectopic  syndromes  ni.iv  occur  if  worm  pairs  undergo 
aberrant  migiatmn  and  begin  egg  deposition  outside  the  vesi¬ 
cal  plexus.  Of  most  concern  w  ould  be  ceichral  schistosomia¬ 
sis  I  he  most  common  manifestation  w  1 1 li  V  liticiiKiinbiiiiii  is 
transverse  myelitis  I  Ills  syndrome  was  well  icporled  when 
iml  Ainriiiiin  ihiiIi>Iim  il»*«lii|i»ii  itiii  t  iit  ohimIHH  tin*  ill  f 


nnmsimi  after  participating  in  a  work/study  program  in 
Kenya  1 8 5 ).  1  he  clinical  presentations  also  include  radiculi¬ 
tis  and  symptoms  suggestive  of  a  spinal  cord  tumor.  More 
rarely,  .V.  luiennilobium  infection  may  present  as  a  cerebral 
syndrome  manifested  as  local  epilepsy  or  as  an  expanding 
mass  lesion  1 86 J. 

Once  egg  deposition  in  Ihe  bladder  wall  begins,  terminal 
hematuria  with  associated  frequency  and  suprapubic  pain 
may  occur.  The  most  common  bladder  lesions  appear  as 
patches  on  the  mucosal  surface;  these  lesions  are  located  in 
the  trigone  in  65%  of  patients  (87],  Polypoid  patches  are  lohu- 
lated  and  usually  sessile,  with  a  red  granular  mucosal  surface 
with  focal  erosions.  These  early  lesions  contain  few  calcified 
eggs.  The  veins  underlying  the  patches  usually  contain  a  sin¬ 
gle  pair  of  adult  worms.  The  second  type  of  lesion,  active 
sandy  patches,  are  finely  granular  gray  to  tan  areas  with  a 
rough  sandy  surface.  In  these  older  lesions,  more  than  half  of 
the  eggs  are  calcified.  Last  are  the  residual  sandy  patches,  in 
which  7()%-80%  of  the  eggs  are  calcified  and  adult  worms  are 
no  longer  found  submucosally.  Chronic  egg  deposition  can 
lead  to  ulceration,  most  commonly  in  the  midline  of  the  pos¬ 
terior  wall  of  the  bladder.  Bladder  polyps  composed  of  eggs 
surrounded  by  an  inflammatory  reaction  are  also  common. 
As  the  infection  becomes  more  chronic,  muscle  layers  are 
replaced  with  fibrous  tissue  and  the  eggs  calcify.  This  process 
leads  to  loss  of  bladder  elasticity  and  eventually  to  a  calcified 
contracted  bladder. 

The  ureters  are  also  commonly  involved,  especially  the 
ureterovesical  junction  and  the  low'er  ureter  [88],  All  of  the 
lesions  that  are  found  in  the  bladder  can  also  develop  in  the 
ureter,  leading  to  destruction  and  obliteration  of  both  the 
inner  and  outer  longitudinal  layer  of  muscle.  Eventually,  the 
muscle  is  replaced  with  a  tibrotic  mass  that  calcifies.  Ureteral 
obstruction  is  a  serious  and  common  occurrence  in  chronic 
S.  haematobium  infection.  The  obstruction  is  due  to  concen¬ 
tric  sandy  patches  in  7()%  of  cases,  to  obstructive  polyps  in 
25%  of  cases,  and  to  calculi  in  the  remainder.  In  95ri  of  cases, 
obstruction  is  incomplete.  Ilvdrotireter  is  common  and  can 
be  attributable  to  either  of  two  mechanisms:  stenosis  w  ith 
proximal  hydrostatic  dilatation  or  replacement  of  the  muscu¬ 
lar  layers  w  ith  fibrous  tissue  and  resultant  passive  dilatation. 

Ureteral  obstruction  often  leads  to  bilateral  hydronephro¬ 
sis,  which  can  be  severe.  However,  m  most  series  of  cases, 
renal  function  lias  been  well  maintained,  even  with  ad¬ 
vanced  changes.  A  reduction  in  rates  of  creatinine  clearance 
is  uncommon.  Inn  a  reduction  in  maximal  urinary  concen¬ 
trating  ability  is  frequent  |89|.  I  he  seminal  vesicles,  urethra, 
prostate,  and  other  pelvic  organs  can  also  be  involved 

I  he  cliinmc  complications  of  urinary  schistosomiasis  may 
be  Ibund  commonly  among  the  mlcctcd  Somali  population. 

I  he  future  development  ol  chronic  c  hanges  should  be  ex¬ 
tremely  laie  in  rebel  workeis  because  of  the  limited  life-span 
ol  ihe  adult  worms,  the  lack  ol  reinfection,  and  the  low  mien- 
*it»  or  iiiniMioii 
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An  association  between  infection  with  .V  haennitohmm 
and  cancer  of  die  bladder  lias  been  pustulated  since  the  turn 
of  the  century.  In  Egypt,  cancer  of  the  bladder  is  the  most 
prevalent  cancer  in  men;  a  study  published  in  1981  found 
that  700  of  2.500  new  cancer  patients  on  the  Cairo  Cancer 
Institute  Registry  hat)  bladder  cancer  |90j.  I  lie  incidence  of 
schistosomal  bladder  cancer  peaks  during  the  third  to  the 
liflh  decades  of  life,  while  cases  are  infrequent  during  the 
sixth  and  seventh  decades.  I  his  pattern  is  quite  different 
from  that  in  the  West,  where  bladder  cancer  occurs  only 
rarely  in  the  young  or  middle-aged.  The  average  age  at  diag¬ 
nosis  of  bladder  cancer  is  60  years  in  the  United  Slates  versus 
4  I  years  in  Egypt  |90], 

The  histopaihology  of  schistosomal  bladder  cancer  also 
differs  from  that  of  the  nonschislosomal  disease.  In  the  schis¬ 
tosomal  form,  77V-  of  the  lesions  are  squamous  cell  and  only 
21V,  are  transitional  cell;  conversely,  in  nonschislosomal 
bladder  cancer,  94  V  of  lesions  are  transitional  cell.  The  prev¬ 
alence  of  schistosome-associated  bladder  cancer  in  Somalia 
is  unknown. 

Another  complication  of  S.  haematobium  infection  is 
chronic  urinary  excretion  of  Salmonella  tvphi  and  Salmo¬ 
nella  paratyphi ,  along  with  chronic  intermittent  salmonella 
bacteremia  [9 1  ].  Successful  management  must  include  antibi¬ 
otic  therapy  for  the  salmonella  infection  combined  with  erad¬ 
ication  of  the  schistosomes  [92.  93). 


Diagnosis  of  Schistosomiasis 

Urinary  schistosomiasis  is  diagnosed  by  detection  of  the 
terminal  spined  ova  of.V.  haematobium  in  urine  or  in  urogeni¬ 
tal  tissue  (in  the  latter  case  via  cystoscopic  biopsy).  Urine 
samples  should  be  obtained  between  noon  and  3  pm — the 
period  of  peak  egg  excretion — and  should  be  examined  for 
eggs  after  centrifugation  or  simple  sedimentation.  Serologi¬ 
cal  tests  have  proven  less  than  satisfactory;  however,  they 
may  be  of  some  v  alue  in  evaluating  ectopic  sx  ndromes,  such 
as  transverse  myelitis,  in  which  total  egg  burden  may  be  low 
and  urine  examination  may  be  ur  .sealing 

I  he  radiological  features  ot  urinary  schistosomiasis  are 
distinctive,  with  uretei.il  calcifications  considered  almost 
pathognomonic.  In  most  series  of  cases  from  I  gypt.  all  symp¬ 
tomatic  patients  have  had  abnormal  urograms  and  more 
than  60V  of  chronically  infected  patients  have  had  obstruc¬ 
tive  urop.illiv  |94|  I’ostvoid  retention  of  urine  is  the  most 
common  lliidmg.  when  the  uieleis  ale  involved,  vesicoure- 
teial  icllux  is  noted  in  25V  ol  studies.  Stones  aie  particularly 
common  and  ate  lotind  mostly  in  the  pelvic  portion  ofllic 
ureter  I  hese  stones  may  be  huge  (weighing  up  to  55  g).  they 
.tie  radiopaque  98V  ol  the  tune  and  bilateral  m  48V  of 
cases  (Inc  patient  had  |(M  stones  icmoved  limn  his  lower 
uieleis  |‘M  | 


Treatment  and  Prevention  of . Schistosomiasis 

1  he  current  drug  of  choice  for  the  treatment  .1  into.!),  i 
with  any  ot  the  four  species  ol  schistosomes  is  pru/iquanic ; 
The  standard  dose  for  .V  haematobium  infection  is  4o  mg/ke 
divided  into  two  doses  and  given  m  I  dav  |5lj  (  me  rates  <  i 
up  to  95'/.  can  be  expected,  and  the  drug  is  well  tolerated 
with  only  minimal  toxicity  (headache,  dizziness,  and/of  ab¬ 
dominal  discomfort).  Numerous  studies  have  shown  that 
treatment  can  reverse  many  radiological  and  pathological 
changes,  especially  bladder  polyps,  thickening  of  the  bladder 
wall,  and  hydronephrosis  1 89,  95,  96],  Chronic  severe  hv- 
dronephrosis  may  be  irreversible. 

The  best  personal  method  of  preventing  schistosomiasis  is 
the  avoidance  of  contact  with  schistosome-infested  freshwa¬ 
ter.  U.S.  Navy  and  Army  esearchers  have  recently  tested  a 
topical  niclosamide  lotion  that  may  prove  effective  in  pre¬ 
venting  cercarial  penetration  of  the  skin  [97  j. 


Hepatitis 

The  Morn  of  Africa  is  hyperendemic  for  hepatitis  viruses. 
Infection  with  hepatitis  A  virus  (HAV),  which  is  spread  by 
the  lecal-oral  route  in  conditions  of  poor  sanitation  and  over¬ 
crowding.  is  endemic  in  all  parts  of  the  world;  however,  some 
of  the  highest  prevalence  figures  are  found  in  the  Horn  of 
Africa.  The  prevalence  of  antibody  to  HAV  is  virtually  uni¬ 
versal  in  individuals  >  1 5  years  of  age  in  Somalia  (95%),  Ethi¬ 
opia  (84%),  and  Djibouti  (98.5%)  [98-100],  The  prevalence 
of  HAV  antibody  increases  rapidly  with  age,  with  the  steep¬ 
est  rise  during  the  first  4  years  of  life.  Infection  during  early 
childhood  is  inapparent  and  protective  for  life. 

Immune  serum  globulin  (ISG)  is  highly  effective  in  the 
prevention  of  hepatitis  A.  Studies  have  shown  that  ISG  can 
prevent  80V-90V  of  cases  if  given  before  or  up  to  2  weeks 
after  exposure  [101).  All  military  personnel  and  civilian  hu¬ 
manitarians  should  receive  ISG  (0.06  mL/kg)  before  travel¬ 
ing  to  Somalia.  The  dose  should  be  repeated  every  3-5 
months.  Because  fewer  than  25,000  U.S.  troops  are  expected 
to  be  involved  in  ORII  (whereas  500,000  troops  were  in¬ 
volved  in  ODSS).  the  impact  of  such  prophylaxis  on  civilian 
supplies  of  ISG  should  not  be  serious.  The  highly  effective 
hepatitis  A  vaccine  recently  marketed  in  Europe  will  provide 
a  more  convenient  and  effective  method  of  prevention  in  the 
future  [  102], 

The  reported  prevalence  of  markers  of  infection  due  to 
hepatitis  B  virus  (IIBV)  was  68V  for  Somali  adults  in  1991 
[99]  In  Mogadishu,  the  prevalence  of  HBV  markers  was  89V 
among  men  seeking  treatment  for  sexually  transmitted  dis¬ 
eases  (STI)s)  and  66V-  in  a  control  group  of  men  [  103].  The 
reported  rate  of  chronic  carriage  of  hepatitis  B  surface  anti¬ 
gen  (IIBsAg)  was  I  IV- 12V  in  the  general  population  [104. 
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105]  and  ranged  from  3%, -4%  among  children  <14  years  of 
age  in  Mogadishu  to  23%  among  nomadic  men  { 1 06].  An 
additional  study  in  Mogadishu  found  4%  of  neonates,  20%  of 
prostitutes,  22 %  of  educated  women,  and  37%  of  pregnant 
women  positive  for  I  IBsAg  1 107],  A  number  of  studies  have 
revealed  associations  between  hepatitis  I)  and  other  diseases 
endemic  to  the  region,  including  ancylostomiasis,  urinary 
schistosomiasis,  and  lepromatous  leprosy  [  104,  108- 1 1 1  ].  It 
is  interesting  that  the  traditional  use  of  the  stimulant  klun  is 
suspected  as  a  risk  factor  1 100|. 

Data  on  the  prevalence  of  hepatitis  ('  in  the  Horn  of  Africa 
are  limited.  I  lowcver,  in  a  study  of  sera  collected  in  1 087,  the 
prevalence  was  2.7%  among  persons  at  high  risk  for  S  I  Ds 
and  1.5%  in  the  general  population  (Iv  fox,  personal  commu¬ 
nication). 

I  he  newly  identified  hepatitis  F  virus  (Itr.V),  which  is 
responsible  for  most  cases  of  enterically  transmitted  non-A, 
non-U  hepatitis,  has  been  detected  in  the  Horn  of  Africa.  A 
large  outbreak  of  hepatitis  F  occurring  from  January  1 085  to 
September  1 08b  at  four  refugee  camps  in  Somalia  resulted  in 
more  than  2,000  cases  and  87  deaths.  Intensive  investigation 
of  the  outbreak  at  the  l  ug  Wajale  0  refugee  camp  in  north¬ 
western  Somalia  demonstrated  the  presence  in  stool  of  virus¬ 
like  particles  later  identified  as  IIFV  |II2|  Characteristic 
epidemiological  features  of  hepatitis  I:  include  an  incubation 
period  of  40  days  (as  opposed  to  30  days  for  hepatitis  A  and 
60-180  days  for  hepatitis  II),  common  occurrence  among 
adults,  and  high  mortality  among  pregnant  women.  Large 
outbreaks  of  acute  viral  hepatitis  among  adults  in  areas 
where  the  population  is  immune  to  hepatitis  A  should  sug¬ 
gest  the  presence  of  hepatitis  L  The  signs  and  symptoms  of 
hepatitis  I!  are  similar  to  those  of  other  forms  of  viral  hepati¬ 
tis.  I  he  majority  of  nonpregnant  patients  recover  com¬ 
pletely,  and  there  is  no  evidence  of  chronic  liver  disease  as  a 
long-term  sequela. 

In  addition  to  causing  epidemics,  HFV  may  commonly  be 
responsible  for  sporadic  cases  of  hepatitis.  In  a  recent  study 
in  Ethiopia,  serum  antibodies  to  HFV  were  found  in  33%  of 
patients  with  acute  sporadic  hepatitis  (versus  only  7%  of 
healthy  controls);  IgM  antibodies  to  HAV  and  markers  of 
acute  infection  with  IIBV  (HBsAgand  IgM  antibody  to  hepa¬ 
titis  B  core  antigen)  were  found  in  8%  and  20%  of  patients, 
respectively.  For  39%  of  patients,  the  cause  of  the  acute  spo¬ 
radic  hepatitis  was  unidentified  [113].  An  analysis  of  acute- 
and  convalescent-phase  sera  revealed  that  62.5%  of  40  adult 
Djiboutian  patients  diagnosed  with  acute  hepatitis  after 
April  1992  were  positive  for  IgM  antibodies  to  HF.V  (G.  R. 
Rodier.  unpublished  data).  These  data  emphasize  the  promi¬ 
nent  role  of  HEV  in  acute  sporadic  hepatitis  among  adults 
living  in  the  Horn  of  Africa. 

I I  e  pa  litis  I:  remains  a  threat  to  civilian  relief  workers  since 
no  vaccine  has  yet  been  produced  and  the  effect  (if  any)  of 
ISG  against  this  virus  remains  unknown. 


Sexually  Transmitted  Diseases 

STDs  are  highly  endemic  in  underdeveloped  countries 
where  resources  for  treatment,  prevention,  and  education  are 
often  unavailable  to  the  general  population. 

Syphilis  is  highly  prevalent  in  Somalia.  During  the  late 
1 980s  and  early  1990s  in  Mogadishu,  the  proportion  of  indi¬ 
viduals  with  a  positive  Treponema  pallidum  hemagglutina¬ 
tion  assay  ranged  from  3%  in  a  control  group  and  among 
pregnant  women  [103,  114]  to  28. l%-69%  among  prosti¬ 
tutes  [  1 14-1 1 7 1;  26%  and  47%,  respectively,  of  these  groups 
of  women  had  active  syphilis  (114,  117],  In  a  follow-up 
study,  the  6-month  incidence  of  syphilis  among  prostitutes 
was  1 2.5%  1 1 17],  In  three  separate  surveys,  4.4%  [  1 1 5],  10% 
[  101],  and  12.6%  [  I  16]  of  men  seeking  treatment  for  STDs 
had  a  positive  T.  pallidum  hemagglutination  assay. 

Yaws,  an  endemic  nonvenereal  treponematosis,  can  cause 
false-positive  results  in  serological  tests  for  syphilis.  How¬ 
ever,  clinical  data  and  results  of  surveys  among  children  in 
the  region  do  not  support  a  significant  prevalence  of 
yaws  1 1 18], 

Few  reliable  data  exist  about  chancroid  in  Somalia,  pri¬ 
marily  because  of  the  relative  dilficulty  of  isolating  the  in¬ 
fectious  agent,  Haemophilus  ducreyi.  However,  physicians 
and  nurses  working  in  the  region  often  suspect  a  diagnosis  of 
chancroid  on  clinical  grounds,  and  infection  with  //.  ducreyi 
is  believed  to  be  a  common  cause  of  genital  ulceration  (F. 
Marrot,  personal  communication).  The  relative  importance 
of  chancroid  and  syphilis  in  the  region  is  unknown. 

Infection  with  herpes  simplex  virus  is  almost  universal  in 
Somalia.  The  prevalence  of  antibodies  to  this  virus  is  100% 
among  prostitutes  and  male  attendees  at  STD  clinics  [103, 
107];  however,  the  lest  used  in  published  studies  does  not 
differentiate  antibodies  to  type  I  virus  from  those  to  type  2 
virus. 

Gonorrhea  has  a  high  prevalence  in  Somalia.  Although 
one  recent  report  from  Mogadishu  stated  that  only  7.7%  of 
gonococcal  isolates  were  penicillinase  producers  [115],  re¬ 
ports  from  nearby  countries  in  the  Horn  of  Africa  suggest 
that  rates  of  resistance  have  the  potential  to  be  much  higher. 
Among  gonococcal  isolates  in  Djibouti  and  Ethiopia,  16% 
and  66%,  respectively,  were  reported  to  be  penicillinase  pro¬ 
ducers  [119,  1 20].  More  recent  data  (from  1 992)  document  a 
prevalence  of  penicillinase-producing  strains  of  50%  among 
160  isolates  of  Neisseria  gonorrhoeae  collected  in  Djibouti 
(R.  Bercion,  personal  communication).  Although  24%  of 
these  gonococcal  isolates  from  Djibouti  were  resistant  to 
spectinomycin,  no  resistance  to  the  standard  therapeutic 
agent  ceftriaxone  has  been  reported  from  the  Horn  of  Africa. 
Of  interest  is  that  sensitivity  to  vancomycin,  which  is  used  in 
modified  Thayer-Martin  agar  to  select  for  the  growth  of  N. 
gonorrlioeae.  has  been  identified  in  strains  from  Djibouti  and 
has  been  implicated  as  a  cause  of  decreased  isolation  of  the 
organism  [121]. 
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The  AIDS  pandemic  reached  the  Horn  of  Africa  in  the 
mid-1980s,  primarily  affecting  Ethiopia  [122-124).  As  of 
April  1988,  Ethiopia  had  reported  37  cases  of  AIDS  and 
Kenya  had  notified  WHO  of  a  total  of  2.097  cases,  whereas 
Djibouti  and  Somalia  apparently  remained  free  of  the  dis¬ 
ease.  Djibouti  reported  its  first  case  of  All  '■  in  November 

1988  1 125),  and  Somalia  reported  its  first  four  cases  in  July 

1989  [126],  By  late  December  1991,  tihiopia.  Djibouti,  and 
Somalia  had  declared  1,534,  104,  and  13  cases  of  AIDS, 
respectively  [  1 27], 

In  two  serological  surveys  performed  in  February  1987 
and  in  February  and  March  1989  in  Mogadishu  and  south  of 
the  capital  city  (i.e.,  in  Marka  and  Kismayo)  among  prosti¬ 
tutes  and  male  attendees  at  STD  clinics,  researchers  found 
that  all  sera  were  negative  for  antibodies  to  types  I  and  2 
human  immunodeficiency  virus  (HIV-I  and  HIV-2)  [115, 

1 16).  In  1990,  only  one  of  1 55  prostitutes  tested  in  Mogadi¬ 
shu  was  found  to  be  positive  for  IIIV-1  [117).  In  another 
survey  in  May  1990,  the  seroprevalcnce  ol  HIV-I  was  3'f 
among  prostitutes  in  Mogadishu  [  1 28]  No  data  from  north¬ 
ern  Somalia  are  available. 

The  strains  of  IIIV-1  present  in  the  Horn  of  Africa  seem  to 
be  distinct  from  those  isolated  in  Central  and  West  Africa 
1 129,  130).  I  his  difference  could  be  important  in  determin¬ 
ing  the  type  of  HIV  vaccine  to  be  employed  in  the  future. 
Although  IIIV-1  is  predominant  in  the  region,  the  presence 
of  IIIV-2  has  also  been  documented  1 1  3 1 1. 

The  rapid  spread  of  HIV  in  Djibouti  may  be  a  harbinger  of 
the  future  for  Somalia.  I  his  possibility  is  especially  likely 
because  of  the  traditional  population  movements  between 
llargcysa  in  northern  Somalia  and  Djibouti.  I  he  situation  is 
compounded  hv  the  high  degree  ol  mobility  of  prostitutes  in 
Djibouti;  the  fact  that  these  prostitutes  are  primaiilv  Flluo- 
pian  again  emphasizes  the  potential  lor  regional  spread  of 
HIV  1 1  32,  I  33)  In  the  first  quarto  of  1992.  the  pievalence 
of  HIV  was  5 1  ..Vi  among  street  prostitutes.  2 1  7‘<  among  bar 
hostesses,  and  I  l.8'»  among  male  attendees  at  SI  I)  clinics 
( I  )| ibt tin i  Ministry  of  Health,  unpublished  data ) 

I  iiberculosis  has  been  reported  to  be  the  most  Ircquent 
opportunistic  infection  among  AIDS  patients  from  llhiopiu 
1 1  34 1 ,  whcicas  no  Kaposi’s  saicolita  has  been  observed  I  u- 
berculosis  and  chronic  diarrhea  are  the  most  common  oppor¬ 
tunistic  mlcctions  rcpoiicd  hi  AIDS  patients  tiom  Djibouti. 

I'rcvciilion  ol  dissemination  v>f  IIIV-1  in  Somalia  will  be 
dilliculi  because  of  ihe  high  rales  of  genital  ulcer  disease  that 
base  been  associated  with  increased  transmission  1 1  35-  I  38 1. 

I  lus  problem  is  compounded  by  poor  access  to  Meatmen!  tor 
syphilis,  chancioid.  and  herpes  infection  Control  of  (he 
spread  ol  IIIV-1  will  be  linlhei  impaired  by  political  unrest, 
icsctilemeni  ol  displaced  populations,  poor  diagnostic  capa¬ 
bilities.  and  infrequent  use  of  condoms 

Arboviml  Diseases 

More  than  >00  arthropod-borne  viruses  have  been  identi¬ 
fier!  worldwide  I  he  diseases  tliev  cause  aie  primarily  zoo¬ 


notic.  and  about  100  of  these  viruses  have  been  responsible 
for  disease  in  humans.  A  number  of  arboviruses  are  endemic 
in  the  Horn  of  Africa;  however,  specific  data  are  lacking  for 
most  of  them  in  Somalia. 

Dengue  virus  is  most  likely  to  cause  outbreaks  among  hu¬ 
manitarian  relief  workers  and  the  local  population.  Dengue 
has  been  well  documented  as  a  problem  for  the  military,  with 
outbreaks  among  personnel  in  the  Philippines  and  Thailand 
[139),  and  as  an  important  imported  disease.  One  hundred 
two  cases  of  suspected  dengue  were  imported  into  the  United 
Slates  in  1990(140). 

In  May  1 983,  three  expatriates  who  were  living  in  Mogadi¬ 
shu  and  had  developed  a  clinical  syndrome  typical  of  dengue 
were  found  to  have  a  specific  rise  in  tiler  in  the  dengue  type  2 
IgM  capture  antibody  assay  [141],  Further  evidence  of  den¬ 
gue  activity  in  northeastern  Africa  came  from  the  investiga¬ 
tion  of  an  outbreak  of  a  febrile  disease  that  occurred  each 
winter  in  Sudan 'and  was  thought  by  local  physicians  to  be 
antibiotic-resistant  malaria  (142).  The  most  common  diag¬ 
nosis  was  acute  dengue  fever;  there  were  1 7  isolates  of  den¬ 
gue  type  2  and  one  of  dengue  type  I. 

Ihe  potential  lor  outbreaks  of  dengue  in  the  area  was  con¬ 
firmed  by  serological  evidence  in  outbreaks  of  febrile  disease 
in  the  Dam  refugee  camp  near  Hargeysa  in  1985-1987 
1 143).  In  addition,  a  serosurvey  conducted  during  1989  in 
Berbera  found  that  54‘i  of  persons  tested  had  antibodies  sug¬ 
gestive  of  prior  dengue  infection.  An  outbreak  of  a  dengue¬ 
like  illness  occurred  during  the  winter  of  1 99 1  - 1 992  in  Dji¬ 
bouti,  with  an  estimated  10,000  cases.  During  this  outbreak, 
dengue  type  2  was  isolated  for  the  first  lime  in  the  Horn  of 
Africa  (Ci  K  Rodier  and  I)  (iubler,  unpublished  data). 

I  he  potential  lor  outbreaks  in  Somalia  is  emphasized  by 
the  presence  of  the  vector,  ,-tei/e.v  uegr/Ui,  in  the  area.  1  he 
Mogadishu  environment  was  found  to  be  permissive  of 
transmission  of  dengue  during  a  survey  that  revealed  A.  tie- 
gr/*/i  house  indices  of  >80*ir,  the  mosquitoes  were  found  pre¬ 
dominantly  in  water  storage  jars,  which  are  ubiquitous 
throughout  Somalia  (J.  Zimmerman,  personal  communica¬ 
tion)  Djibouti  was  considered  tree  of  the  vector  at  the  lime 
of  a  1969  survey,  but  entomological  surveys  conducted  in 
October  1992  confirmed  the  reintroduction  and  significant 
presence  of  A  ticife/ui  in  the  capital  city  (S.  (’ope  and  (i.R. 
Rodier,  unpublished  data). 

As  of  mid-January  1993,  It)  cases  of  dengue  have  been 
diagnosed  in  pat  dopants  in  ORH,  as  confirmed  by  IgM  cap¬ 
ture  FI. ISA,  and  another  15  clinically  suspected  cases  are 
awaiting  serological  confirmation  (M.  Wallace,  personal 
communication). 

Important  differences  exist  between  the  anopheline  vec¬ 
tors  of  malaria  and  A  tnf^ypii.  vector  of  both  yellow  fever 
and  dengue.  At't/cs  is  a  genus  of  urban  domestic  mosquitoes. 
I  he  female  is  a  day-bner  with  a  silent  flight  and  unnoticed 
bite,  breeding  in  and  around  dwellings  in  household  water 
containers.  Unis  it  is  imperative  that  mosquito  repellent  be 
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applied  hall)  ai  night  (lor  .-Uiophchs)  and  during  (lie  day  (tor 
.•liv/i's) 

No  vaccine  lot  dengue  is  available,  although  extensive  re¬ 
search  lias  been  conducted  on  aitenualed  strains  ol  (lie  virus 
and.  mole  recently,  on  subunit  vaccine  prepaialions  (144, 

I  -I  S  |  (  uiienl  investigations  are  being  directed  al  idcnlilica- 
t it >n  ol  (lie  epitopes  that  are  most  mipt>rlani  for  protection 
1 1 4b,  147).  I bllicullics  persist  because  ol  the  lack  ol  an  ap¬ 
propriate  animal  model  in  which  to  test  the  attenuated  vac¬ 
cines  and  concern  about  antibody-dependent  enhancement 
of  viral  growth  |  148]  I  he  lack  ol  a  vaccine  makes  petsonal 
protection  and  vector  control  critical  components  of  a  pre¬ 
vention  program. 

Yellow  fever  virus  has  been  found  in  the  Horn  of  Africa. 
According  to  international  quarantine  regulations,  Somalia 
lies  within  the  Central  African  yellow  lever  belt  Despite  a 
severe  epidemic  in  the  Omo  ami  I  hdcsxa  valleys  of  Ethiopia 
(with  more  than  100.000  cases  and  30,000  deaths),  no  cases 
of  yellow  lever  have  been  documented  in  Somalia  However, 
as  has  been  mentioned,  the  vector  A.  ocg  r/>//  is  present  in  the 
country,  and  some  seioepidcmiolugical  evidence  of  infection 
(i.c.,  a  seropositivity  rale  of  h'.i )  was  found  during  the  1960s 
in  the  (hollar  district  of  Somalia,  north  of  Mogadishu  [  I49j. 

I  he  threat  of  yellow  fever  is  minimal  and  should  be  nonexis¬ 
tent  for  persons  vaccinated  with  the  attenuated  I7D  strain. 
The  vaccine  is  99.9(7  elfeclive,  and  protection  may  persist  for 
30-35  years,  although  revaccination  every  10  years  is  re¬ 
quired  by  international  health  regulations  [150]. 

The  information  on  other  arboviral  activity  in  Somalia  is 
spotty  and  inconclusive.  Some  evidence  lor  endemic  activity 
of  West  Nile  virus  has  been  obtained  in  serosurveys  in  the 
Gioliar  district  of  Somalia  as  well  as  in  neighboring  countries 
(2,  151].  Moreover,  serological  evidence  of  prior  infection 
with  West  Nile  virus  was  found  in  a  survey  in  Berbera  in 
1989,  where  34'r  of  persons  tested  were  seropositive;  in  con¬ 
trast,  a  survey  in  1982  of  individuals  living  at  a  higher  eleva¬ 
tion  in  Hargeysa  found  only  one  seropositive  person  among 
28  tested  (42,  143],  Culcx  species  are  the  vectors  of  West 
Nile  virus,  while  migratory  birds  serve  as  important  animal 
reservoirs.  In  their  annual  migration  from  central  Asia  to 
hast  Africa,  birds  cross  the  Bab-el-Mandib  strait  between 
Djibouti  and  Yemen,  providing  an  entry  for  arboviruses  into 
Africa. 

A  serosurvey  for  arboviruses  was  conducted  in  1983 
among  187  lifelong  residents  of  four  regions  of  Somalia 
(Hargeysa,  Mogadishu,  Baidoa.  and  Kixmayo);  the  represen¬ 
tation  of  the  four  regions  was  almost  equal.  The  tests  used 
were  hemagglutination  inhibition  and  indirect  fluorescence 
antibody,  and  a  wide  range  of  seroprevalences  was  detected 

I I  52].  The  prevalence  of  llaviviruses  was  highest  (82%-88%) 
at  the  lower  elevations  in  the  south  of  Somalia,  while  in  sera 
from  the  north  the  prevalence  was  1 9'C  Of  the  scrum  sam¬ 
ples  from  Kismayo.  43V.  contained  antibodies  to  chikun- 
gunya  virus  and  I  2 V  were  positive  for  Kill  Valley  fever  virus. 
No  sera  from  Hargeysa  in  the  north  were  positive  for  these 


two  viruses;  this  low  seroprevalence  of  llaviviruses  was  con¬ 
tinued  in  a  1987  survey  1 143]  Tilers  of  antibody  to  Sindbis 
virus  were  elevated  in  only  two  of  the  187  sera  tested,  and 
both  i>f  these  samples  also  contained  elevated  titers  of  anti¬ 
body  to  oihci  alphaviruses 

l  imited  serosurveys  for  hemorrhagic  fever  viruses  (those 
causing  I  assa,  Maihuig,  libola,  Hantaan,  and  Crimean- 
Congo  hemorrhagic  levers)  have  yielded  negative  results  in 
Somalia  and  Djibouti  |I43,  152,  153).  Hantaan  virus  has 
been  demonstrated  in  rats  trapped  in  the  port  area  of  Dji¬ 
bouti,  however,  no  clinical  cases  of  Hantaan  fever  have  been 
reported  1 1 54). 

Arboviral  diseases  bear  many  similarities  to  one  another 
and  cannot  be  dillcrentiated  on  clinical  grounds  alone.  The 
classic  dengue  syndrome  seen  in  adults  infected  for  the  first 
lime  includes  an  abrupt  onset  of  fevers,  severe  myalgias, 
arthralgias,  frontal  headache,  and  retroorbital  pain.  The 
fevers  are  often  biphasic;  the  first  febrile  phase  of  1-6  days  is 
billowed  by  an  alebrile  period  of  1-3  days,  which  is  in  turn 
followed  by  a  recurrence.  I  his  basic  clinical  syndrome  is  also 
typical  of  West  Nile  fever,  chikungunya  fever,  malaria  parox¬ 
ysms,  and  leptospirosis.  The  presence  of  cough  (described  in 
4(>'S  -60'i  of  cases  in  some  series)  can  result  in  the  confusion 
of  arboviral  disease  with  influenza.  Altered  gustatory  sensa¬ 
tion  (often  described  as  a  metallic  taste)  is  suggestive  of  den¬ 
gue,  while  a  sore  throat  may  develop  in  West  Nile  and  chik¬ 
ungunya  fevers.  Most  suggestive  of  chikungunya  infection 
are  severe  arthralgias  and  frank  arthritis  affecting  most  promi¬ 
nently  the  small  joints  of  the  hands,  wrists,  feet,  and  ankles 
[  1 55],  The  onset  of  disabling  arthritis  is  often  so  abrupt  that 
the  patient  can  remember  the  exact  time;  this  predominance 
of  joint  pain  led  to  adoption  of  the  Swahili  term  chikitn- 
gtinva.  which  means  “that  which  bends  up."  Residual 
arthralgias  may  persist  for  weeks  to  months  after  recovery 
from  the  febrile  episode.  It  is  interesting  that  an  association 
between  the  presence  of  the  HLA-B27  haplotype  and 
chronic  arthritis  has  been  noted.  Rarely,  patients  with  Sind¬ 
bis  fever  may  also  have  arthralgias.  Dengue  hemorrhagic 
fever  and  shock  syndrome  probably  will  not  be  seen  among 
relief  workers  as  this  manifestation  occurs  primarily  in  chil¬ 
dren. 

A  rash  is  common  with  dengue.  West  Nile,  chikungunya, 
and  Sindbis  infections,  usually  developing  towards  the  end 
of  the  febrile  period.  In  dengue,  the  rash  is  generally  maculo- 
papular  and  may  be  preceded  by  more  generalized  flushing. 
It  may  also  have  a  petechial  or  purpuric  component.  In  West 
Nile  fever,  the  rash  is-  predominantly  truncal  (as  it  is  in  chik¬ 
ungunya  fever)  and  can  also  be  found  on  the  extensor  sur¬ 
face  of  the  extremities.  Sindbis  fever  has  a  more  distinctive 
rash  that  is  found  over  the  buttocks,  legs,  palms,  and  soles. 
The  lesions  may  be  both  papular  and  vesicular.  They  are 
pruritic  and  occur  in  crops  that  may  last  up  to  10  days,  leav¬ 
ing  a  brownish  discoloration  after  they  resolve.  An  en- 
a n t hem,  with  vesicles  or  small  ulcerated  lesions  in  the  oro¬ 
pharynx  and  an  associated  sore  throat,  has  been  described. 
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li  should  be  emphasized  lhai  the  specific  diagnosis  of  a 
suspected  arbovirus  infection  on  serological  grounds  alone  is 
extremely  dilficult  since  there  are  numerous  cross-reactions 
within  groups  (either  llnviviruses  or  alphaviruscs).  This  same 
cross-reactivity  creates  problems  in  the  interpretation  of  ser- 
osurveys.  Although  IgM  antibody  assays  and  plaque  neutral¬ 
ization  techniques  are  more  specific  than  the  classic  hemag¬ 
glutination  inhibition  method,  isolation  ol'ihc  virus  remains 
the  gold  standard  lor  diagnosis. 

I  he  impact  of  arboviral  disease  on  OKI  I  will  depend  on 
vector,  reservoir,  and  virus  populations  in  the  area.  Despite 
the  threat  of  arboviral  diseases  in  ODSS.  there  was  minimal 
evidence  of  arboviral  activity.  In  a  study  of  32  ODSS  partici¬ 
pants  with  febrile  illness  and  102  asymptomatic  participants, 
all  were  seronegative  lor  Sindbis,  dengue,  and  sandfly  fevers. 
A  single  case  of  West  Nile  fever  was  documented  1 1  56], 

Tuberculosis 

An  estimated  one-third  of  the  world’s  population  is  in¬ 
fected  with  Mycobacterium  tuberculosis.  In  the  past  decade, 
an  average  of  2.5  million  to  3.2  million  cases  have  been  re¬ 
ported  each  year  to  WHO.  In  1990  alone,  an  estimated  8 
million  people  developed  tuberculosis  and  2.6  million  to  2.9 
million  died  of  the  disease.  The  risk  of  acquiring  tuberculosis 
in  the  I  lorn  of  Africa  remains  one  of  the  highest  on  the  Afri¬ 
can  continent. 

In  Somalia,  the  National  I  lealtli  Plan  of  1 980- 1 985  noted 
that  an  estimated  one  in  three  children  from  5  through  9 
years  of  age  was  infected  with  M.  tuberculosis  and  that  I  %  of 
the  population  had  active  disease  due  to  this  organism  [6], 
Tuberculosis  is  a  serious  problem  among  refugees  in  the  re¬ 
gion.  A  survey  conducted  among  Somali  refugees  from  the 
Ogaden  region  of  Ethiopia  revealed  a  prevalence  of  sputum 
smear  positivity  of  2%>-3%.  (157].  Before  that  survey,  no  mi¬ 
croscopy  or  radiography  facilities  were  available  in  the  camps 
and  no  active  case-finding  had  been  undertaken.  Diagnosis 
was  based  on  a  history  of  chronic  cough  unresponsive  to 
tetracycline  treatment  as  well  as  hemoptysis,  night  sweats, 
and  weight  loss.  The  standard  therapeutic  regimen  was  3 
months  of  daily  administration  of  streptomycin,  isoniazid, 
and  thiacetazone  followed  by  a  9-month  maintenance  regi¬ 
men  of  isoniazid  plus  thiacetazone  1 1 57],  Except  in  Djibouti, 
pyrazinamide  has  been  considered  to  be  too  expensive  for 
tuberculosis  control  programs  in  the  I  lorn  of  Africa. 

Tuberculosis  should  be  considered  a  serious  threat  to  relief 
workers  who  are  in  close  contact  with  the  native  population. 
This  infection  can  also  be  expected  to  be  a  problem  among 
Somalis  who  seek  asylum  in  other  countries.  An  examination 
of  Ethiopian  refugees  in  the  United  States  revealed  that  72% 
had  a  positive  tuberculin  skin  test,  3.4%  had  abnormal  chest 
radiographs,  and  0.4%.  had  active  tuberculosis  ( 1 58],  Surveys 
documented  active  disease  in  1.9%-9%  of  Ethiopian  immi¬ 
grants  to  Israel  (48,  159,  1 60).  In  Djibouti  in  1990,  1 6%  of  all 


new  cases  of  tuberculosis  were  imported  from  Somalia  and 
25%  from  Ethiopia  [161]. 

Multidrug-resistant  tuberculosis  is  being  reported  increas¬ 
ingly  from  many  areas  of  the  world;  the  I  lorn  of  Africa  is  no 
exception.  In  tuberculosis  control  programs  among  refugees 
in  Somalia,  50%.  oftlie  patients  who  began  a  course  of  treat¬ 
ment  were  lost  to  follow-up  in  the  first  year.  In  63%  of  cases, 
the  reason  for  default  was  related  to  social  factors  or  to  the 
patient’s  feeling  well  1 1  56],  In  Djibouti,  25.6%.  of  patients 
were  lost  to  follow-up  before  they  had  completed  6  months 
of  therapy.  The  consequences  of  this  poor  compliance  are 
relapse  and  the  emergence  of  drug  resistance. 

Although  data  are  not  available  for  Somalia,  recent  assess¬ 
ments  of  the  drug  sensitivity  of  M.  tuberculosis  in  Djibouti 
suggest  a  serious  emerging  problem  for  the  Horn  of  Africa.  In 
1990-1992,  36%.  of  M.  tuberculosis  isolates  from  suspected 
instances  of  treatment  failure  displayed  combined  resistance 
to  isoniazid,  rifampin,  streptomycin,  and  ethambutol;  78%,  of 
these  isolates  were  resistant  to  at  least  two  of  the  four  drugs. 
Most  recently,  isolates  resistant  to  eight  antibiotics  have 
been  found;  however,  these  strains  have  remained  sensitive 
to  pyrazinamide  (Ci.  R.  Kodier,  unpublished  data). 

In  the  United  Stales,  recent  outbreaks  of  multidrug-resis¬ 
tant  tuberculosis  have  been  associated  with  HIV  infection 
1 1 62,  163],  In  Djibouti,  where  HIV  has  only  recently  begun 
to  spread,  10%  of  all  cases  of  tuberculosis  in  adults  in  1992 
were  associated  with  HIV.  The  introduction  of  HIV  into  a 
population  with  a  baseline  high  prevalence  of  tuberculosis 
can  lead  to  a  logarithmic  increase  in  rates  of  tuberculous 
disease  1 164], 

The  combination  of  a  disorganized  national  tuberculosis 
control  program,  migration  of  populations,  poor  compli¬ 
ance,  famine,  crowding  in  camps  for  displaced  persons,  mul¬ 
tidrug  resistance,  and  increasing  HIV  prevalence  make  the 
outlook  for  the  future  grim. 

Leishmaniasis 

Leishmaniasis  comprises  a  variety  of  clinical  manifesta¬ 
tions  of  infection  with  protozoa  of  the  genus  Leishmania. 
The  leishmanial  diseases  of  humans  are  commonly  divided 
into  those  producing  mainly  cutaneous  lesions  (including 
the  clinically  distinct  mucocutaneous  leishmaniasis)  and 
those  causing  a  systemic  infection  with  predominantly  vis¬ 
ceral  lesions.  In  the  Old  World,  Leishmania  donovani  and 
Leishmania  infantum  are  the  causative  agents  of  visceral 
leishmaniasis,  or  kala-azar,  whereas  Leishmania  aethiopica. 
Leishmania  major,  and  Leishmania  tropica  cause  cutaneous 
leishmaniasis  1 165]. 

Leishmaniasis  was  the  vector-borne  parasitic  disease  that 
had  the  greatest  impact  on  U.S.  troops  involved  in  ODSS;  to 
date,  however,  only  28  of  the  more  than  500,000  partici¬ 
pants  in  ODSS  have  been  diagnosed  as  having  leishmaniasis: 

1 7  developed  cutaneous  leishmaniasis,  and  1 1  experienced  a 
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syndrome  that  has  been  lermeii  visceroirnpic  leishmaniasis 
a  ml  is  caused  by  /  tropica  |  166,  I67|.  Because  I  he  organisms 
were  isolated  from  bone  marrow  ami  the  extent  of  the  prob¬ 
lem  was  unknown,  all  participants  in  ODSS  were  prohibited 
Irom  donating  blood  in  the  fall  ol  I 99  I .  Since  no  additional 
cases  ok  leishmaniasis  have  been  diagnosed  since  May  I  S>S)2 
despite  active  case-linding  eH'oris  by  both  the  Army  and  the 
Navy,  the  ban  on  blood  donation  was  lilted  in  January  1993. 

Whereas  in  Saudi  Arabia  cutaneous  leishmaniasis  is  well 
described,  the  vector  is  seasonally  abundant,  and  more  than 
16,00(1  cases  have  been  reported  annually,  in  Somalia  the 
disease  is  considered  rare.  In  Cahill's  extensiv  e  review  of  his 
work  in  Somalia  in  1971.  he  noted  that  there  had  been  no 
reports  ol'  cutaneous  leishmaniasis.  In  addition,  in  a  Icish- 
manin  skin-test  survey  ol  more  than  700  patients  in  an  area 
of  Somalia  endemic  for  visceral  leishmaniasis  (see  below), 
Cahill  found  no  typical  cutaneous  scars  1 2 J.  The  most  com¬ 
monly  implicated  vector  in  the  Middle  Hast.  1‘hleboiomus 
pa/xitasii.  has  not  been  reliablv  described  in  Somalia  [165], 
although  other  v  ector  species  have  been  noted. 

Visceral  leishmaniasis  does  appear  to  have  areas  of  local 
endemicitv  in  Somalia.  Barull'a  described  the  first  endemic 
focus  in  southern  Somalia  in  1965,  reporting  12  cases  docu¬ 
mented  by  splenic  aspiration  in  nomads  from  an  area  about 
50  miles  north  of  Mogadishu,  around  the  city  of  Ciiohar  [2]. 
The  British  had  noted  a  focus  in  northern  Somalia,  with  a 
few  cases  diagnosed  annually,  during  the  1950s.  In  an  at¬ 
tempt  to  better  delineate  the  prevalence  of  visceral  leishman¬ 
iasis.  Cahill  administered  the  leishmanin  skin  test  (/..  tlono- 
rani.  Kenya  strain)  to  more  than  700  healthy  subjects,  as 
mentioned  above,  lie  found  that  skin  tests  were  positive  for 
l3%-22%  of  those  tested — a  figure  in  the  range  of  rates  re¬ 
ported  from  other  areas  of  Africa  known  to  be  hvpcrendemic 
lor  kalaa/.ir  |2|. 

l  ire  incubation  period  of  leishmaniasis  ranges  Irom  at 
least  a  week  to  many  months — or  even  up  to  2  years  in  vis¬ 
ceral  disease.  Kala-a/ar  is  a  chronic  disease  characterized  by 
lever,  hepatosplenomegaly.  lymphadenopathy.  anemia,  leu¬ 
kopenia.  and  progressive  emaciation  and  weakness.  Un¬ 
treated.  it  is  usually  fatal.  I  lie  diagnosis  of  kala-a/ar  is  made 
preferably  by  culture  of  the  organism  from  biopsy  or  aspi¬ 
rated  material  or  by  demonstration  of  intracellular  ama.xti- 
gotes  (l.eishman-l)onovan  bodies)  in  stained  smears  from 
bone  marrow,  spleen,  liver,  lymph  nude,  or  blood  In  cutane¬ 
ous  leishmaniasis,  the  disease  starts  with  a  papule  that  en¬ 
larges  and  becomes  an  indolent  ulcer,  l  esions  max  be  single 
or  multiple  I  hey  may  heal  spontaneously  within  weeks  or 
last  lor  a  year  oi  mote  (  ulaneous  leishmaniasis  is  diagnosed 
hv  microscopic  ideniilicaiion  of  intracellular  amastigotes  in 
stained  smears  of  maictiul  from  the  edges  of  the  lesions  or  by 
culture  on  suitable  medium  (ie.,  Now,  MacNeal.  Nicolle 
|NNN|  medium) 

I  he  prevention  of  leishmaniasis  relics  piunarily  on  per¬ 
sonal  protective  measures  to  reduce  exposuie  to  sandflies. 


Hong  protective  clothing  and  insect  repellent  (applied  to  un¬ 
covered  skin )  are  useful,  especially  during  bivouacking  in  the 
held  Bed  nets  impregnated  with  a  synthetic  pyrelhroid  (e  g., 
permetlirin)  enhance  protection  against  sandflies,  which  can 
easily  penetrate  untreated  mesh.  Other  control  measures 
vary  from  area  to  area,  depending  on  the  habits  of  the  mam¬ 
malian  hosts  and  the  vector  phlebotomines.  These  measures 
include  case  detection  and  treatment,  periodic  application  of 
residual  insecticides,  elimination  of  potential  breeding  places 
(e.g.,  rubbish  heaps,  termite  hills),  destruction  of  known  ani¬ 
mal  reservoirs,  and  appropriate  environmental  management 
1 1 50).  Sandflies  have  so  far  shown  little  resistance  to  insecti¬ 
cides  1 1 68). 

Intestinal  Parasitic  Diseases 

As  would  be  expected  in  a  rural,  predominantly  nomadic 
orscminomadic  population,  the  prevalence  ofintestinal  para¬ 
sites  is  high  in  Somalia.  In  a  survey  in  the  southern  riverine 
areas  of  the  country.  Cahill  found  that  75%  of  740  men  sur¬ 
veyed  had  tine  or  more  intestinal  parasites  (2).  A  scar  is  eggs 
were  found  in  44%,  while  Entcrobius  and  Ancy/ostoma  were 
found  in  39%  and  32%  of  stools,  respectively  (2).  Peltola  et  al. 
found  intestinal  parasitism  rales  of  48%-88%  among  rural 
Somali  children  and  their  mothers  [169];  in  this  study  Tri- 
clntris  had  the  highest  prevalence  (79%),  Ascaris  the  next 
highest  (30%).  and  Ancylosioma  the  third  highest  (265?). 
Other  studies  have  found  similar  rales  [  1 70).  Rates  of  Ann - 
losioma  in  the  moist  banana-growing  areas  along  the  Jubba 
River  have  been  reported  to  be  almost  100%  [2],  Among 
protozoa,  (iianlia  has  been  most  prevalent  (15%-17%).  with 
much  lower  rales  of  Entamoeba  histolytica  ( I .  l%-2.5%)  and 
Cry/iios/ioritlium  (0.4%- 1 .3%)  [2.  1 69). 

A  consistent  finding  has  been  higher  rates  of  intestinal 
parasitism  among  the  settled  farm  communities  in  the  south 
than  among  the  nomadic  tribes  in  the  drier  north.  For  exam¬ 
ple,  in  the  Peltola  study  [169).  low  rales  of  parasitism  were 
reported  from  Burao  in  the  north,  with  only  3.4%.,  0.4%.,  and 
0.9%  of  stools  positive  for  Trichnris,  Ascaris.  and  Ancylo¬ 
sioma.  respectively. 

F.ven  when  living  in  the  south,  nomads  have  had  low  rales 
ofintestinal  parasitism.  Particularly  low  among  nomads  have 
been  the  rates  of  infection  with  intestinal  protozoa.  Ilardi  el 
al.  1 1 7 1 1  Ibund  (iianlia  in  only  1 .6%  of  Somali  nomads  and 
detected  essentially  no  Entamoeba. 

It  has  been  hypothesized  that  milk  protects  against  intes¬ 
tinal  protozoal  infections.  For  example,  E.  histolytica  needs 
high  levels  of  iron  lor  maximal  growth;  44  /zmol  of  iron/I.  is 
estimated  to  be  optimal  and  1 2  pmol/H  to  be  minimal  [  1 72). 
In  a  study  among  the  Masai  from  the  eastern  tier  of  the  Rill 
Valley  in  Kenya,  Murray  et  al.  [173]  found  that  milk  from 
Zebu  cattle  contained  only  1.5  pmol  of  non-enzynie-asso- 
ciated  iron/I.;  in  addition,  the  milk  contained  unsaturated 
transferrin  and  laciolerrin,  which  could  actively  compete  lor 
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colonic  iron.  I  licse  in  vest  iga  tors  found  less  serological  evi¬ 
dence  nl'J:.  histolytica  infection  among  members  of  the  Tur- 
kana  tribe  of  northwestern  Kenya  who  consumed  milk  only 
than  among  other  members  of  the  same  tribe  who  consumed 
a  mixed  diet  of  milk  and  lish  [  174],  This  concept  of  host 
defense  due  to  the  withholding  of  nutrients  from  the  patho¬ 
gen  has  been  termed  “nutritional  immunity"  1 1  75 J.  Con¬ 
versely,  the  requirement  of/:,  histolytica  for  iron  may  ex¬ 
plain  the  high  prevalence  of  invasive  amebiasis  among  the 
Zulu  of  South  Africa,  whose  traditional  diet  and  home¬ 
brewed  beer  are  both  high  in  iron  1 1 75).  The  iron-deficiency 
anemia  that  is  so  common  among  Somali  nomads  may  also 
be  protective  against  other  systemic  diseases.  Murray  et  al. 
Idund  that  iron  replacement  in  Somali  nomads  led  to  a  signif¬ 
icant  reactivation  of  preexisting  diseases  such  as  malaria,  tu¬ 
berculosis.  and  brucellosis  [176).  They  hypothesized  that 
iron  deficiency  may  be  an  “ecological  compromise”  allowing 
improved  host  defense  against  certain  pathogens.  Thus  re- 
feeding  and  iron  supplementation  may  have  mixed  conse¬ 
quences  in  displaced  populations. 

The  risk  of  acquisition  of  intestinal  parasites  will  probably 
be  moderate  among  civilian  relief  workers  in  Somalia.  If 
American  troops  adhere  to  sound  preventive  measures,  their 
risk  should  also  be  low.  In  a  survey  of  422  U.S.  marines  who 
had  served  as  frontline  troops  in  ODSS.  living  under  arduous 
conditions  for  5  months  in  Saudi  Arabia  and  Kuwait  but 
adhering  to  excellent  preventive-medicine  discipline  and 
having  limited  contact  with  the  local  population,  all  were 
found  to  he  negative  for  intestinal  helminths.  Only  nine  (2%) 
of  these  marines  were  excreting  (.Hardin  lainblia  cysts,  and  all 
nine  were  asymptomatic  ( 1 77). 

leptospirosis 

Relatively  old.  unvalidated  seroepidemiological  data  sug¬ 
gest  that  leptospirosis  may  currently  be  a  problem  in  Soma¬ 
lia.  In  a  serological  survey  conducted  in  1975-1976  among 
.172  Somalis,  the  microscopic  agglutination  lest  was  per¬ 
formed  anil  It)  serovars  of  l.eptospira  nuerroyans  were 
screened  for;  50.57  of  sera  tested  were  positive  j  I  78 1.  The 
prevalence  ranged  from  63.57  in  the  rural  areas  near  the 
rivers  to  377  in  urban  Mogadishu.  Almost  half  of  the  sera 
reacted  to  multiple  serovars  I  he  most  common  serovar  was 
hratislava  (semigroup  Australis);  reactivity  to  this  serovar  was 
found  m  45.67  -76  97  of  sera  and  had  not  been  previously 
recogni/ed  in  Afina.  In  a  serostuvey  of  domestic  and  wild 
animals.  Modi  el  al  found  leptospirosis  prevalence  rates  of 
>507  among  domestic  animals  in  many  regions  of  nearby 
I'.lhiopia  1 1  79).  I  he  combination  of  these  seioepidcmiologi- 
cal  data,  the  close  association  of  nomads  with  their  domestic 
animals,  and  the  use  of  the  same  small  depressions  and 
muddy  pools  as  i  source  of  water  lor  both  makes  it  reason¬ 
able  to  suspect  that  leptospirosis  will  tie  a  problem  lor  dis¬ 
placed  Somali  populations  and  possibly  lor  relief  workers  as 
well 


Doxycycline  (200  mg  administered  once  weekly)  was 
shown  to  be  957  efficacious  in  the  prevention  of  leptospiro¬ 
sis  during  jungle  training  of  U.S.  troops  in  Panama  (180). 
I  his  result  suggests  that  the  prevention  of  leptospirosis  may 
be  an  added  benefit  of  doxycycline  prophylaxis  for  malaria. 
A  7-day  course  of  intravenous  penicillin  or  doxycycline  con¬ 
stitutes  effective  treatment  for  leptospirosis  1 1 8 1 ,  1 82). 

Rickettsial  Diseases 

Rickettsial  disease  is  a  potential  problem  for  visitors  to 
rural  Africa.  Recently.  23%  of  169  U.S.  soldiers  deployed  to 
Botswana  for  2  weeks  developed  clinical  or  serological  evi¬ 
dence  of  rickettsial  infection  (B.  Smoak,  personal  communi¬ 
cation).  Although  few  data  are  available  on  rickettsial  infec¬ 
tions  in  Somalia,  disease  due  to  these  organisms  is  quite 
common  in  neighboring  countries.  Both  Kenya  and  Ethiopia 
are  known  to  have  Rickettsia  prowazekii,  Rickettsia  conorii. 
and  Rickettsia  typhi  [  1 83— 185).  A  high  prevalence  of  anti¬ 
bodies  to  R.  conorii  (40%)  and  C.  burnetii  (40%)  was  noted  in 
an  ELISA  survey  in  Berbera  in  1989)42).  A  1 990  serological 
study  of  95  Somalis  living  in  a  Djibouti  refugee  camp  re¬ 
vealed  high  titers  of  antibodies  to  a  number  of  rickettsial 
organisms.  The  refugees  (mean  age,  27  years;  range,  1-80 
years)  had  antibodies  to  R.  conorii  (29%),  R.  typhi  ( 1 3%).  and 
C.  burnetii  (7%.);  these  antibodies  indicated  prior  exposure  to 
these  agents  (G.  R.  Rodier.  unpublished  data).  These  two 
studies  suggest  the  possibility  of  a  high  prevalence  of  rickett¬ 
sial  disease  in  Somalia. 

R.  conorii  is  the  most  common  cause  of  rickettsial  disease 
in  U.S.  travelers  1 186).  The  ricketlsia  is  transmitted  by  licks 
and  causes  tick  typhus,  which  is  also  known  as  boutonneuse 
fever,  Kenya  tick  lyphux,  and  African  lick-bite  fever.  The 
classic  clinical  picture  includes  fever,  headache,  an  eschar  at 
the  sile  of  the  lick  bite,  and  a  maculopapular  rash.  Normally, 
the  disease  is  self-limiting. 

R.  typhi  causes  murine  typhus,  a  febrile  illness  associated 
with  a  maculopapular  rash,  fleas  transmit  the  ricketlsia  to 
humans,  while  rodents  act  as  a  reservoir  for  the  fleas.  The 
disease  is  usually  sell-limiting,  may  go  unnoticed,  and  may 
be  confused  will)  measles  or  rubella.  A  single  case  of  murine 
typhus  had  been  diagnosed  serologically  in  a  French  nurse  as 
of  mid-January  1993. 

(  burnetii  is  transmitted  by  inhalation  and  causes  the  atyp¬ 
ical  pneumonia  of  Q  fever  Mammals — most  commonly  cat¬ 
tle,  sheep,  and  goats  —are  the  animal  reservoir.  The  distribu¬ 
tion  off  burnetii  is  not  well  understood  in  Africa.  A  number 
of  epidemics  ol'Q  lever  occurred  in  military  personnel  during 
World  War  II  when  troops  stirred  up  contaminated  dust 
while  setting  up  sleeping  quarters  in  the  rural  barns  of  Italy 
1 187).  Attack  rales  may  be  high  in  nonimmune  persons,  but 
the  disease  is  seldom  fatal 

fortunately,  R  prowazekii,  the  agent  causing  the  very  seri¬ 
ous  disease  known  as  epidemic  typhus,  is  not  thought  to  be 
endemic  to  Somalia  1 188]  However,  sporadic  cases  have  oc* 
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curred  in  refugees  from  Ethiopia,  wlu»  apparently  bnxught 
(lie  vecior(tlie  body  loose) aiul  U  prowazdiii  with  ihein  from 
(he  highlands  of  Ethiopia  |IX9|  U.  /uowuzckii  is  also  re¬ 
ported  lo  he  endemie  in  Kenva  1 1  SK ].  Epidemic  typhus  is 
manifested  by  symptoms  of  fever,  headache.  hy|Hitension, 
cough,  mactilopapular  or  petechial  rash,  and  piostration, 
with  an  estimated  mortality  of  20V  in  untreated  cases  1 I88|. 

A  diagnosis  of  rickettsial  disease  is  confirmed  by  isolation 
of  the  organism  or  by  positive  serological  tests.  Treatment 
with  tetracycline,  doxycydine.  or  chloramphenicol  is  highly 
effective  and  normally  results  in  defervescence  in  2-3  days 
[  186],  Treatment  should  continue  until  the  patient  has  been 
afebrile  for  48  hours.  A  single  dose  of  doxycydine  ( 100-200 
mg  for  adults)  has  been  effective  against  louse-borne  typhus, 
but  its  success  against  other  rickettsial  diseases  is  unknown 
1 188.  190). 

Good  personal  hygiene,  insect  repellents,  protective  cloth¬ 
ing.  berthing  away  from  animal  housing,  and  rodent  control 
are  the  best  preventive  measures  against  rickettsial  agents. 
Oral  doxycydine  (200  mg  each  week)  has  been  effective  in 
preventing  clinical  disease  due  to  a  similar  pathogen.  Rickett¬ 
sia  isutsii^aniuslii.  which  is  endemic  to  rural  Asia  1 191];  this 
regimen  may  also  he  effective  in  preventing  symptoms 
in  infections  with  rickettsine  endemic  to  the  Horn  of 
Africa  1 1 88 1. 

Brucellosis 

Brucellosis  is  a  common  infectious  disease  in  f  ast  Africa 
1 185.  1 92 1  and  is  likely  lo  be  a  significant  problem  among 
the  Somali  people,  although  epidemiological  data  on  its  prev¬ 
alence  are  lacking.  I  he  culture  of  the  nomadic  Somali  peo¬ 
ple  includes  a  close  association  with  domestic  animals  and 
the  consumption  of  then  raw  milk,  which,  as  has  already 
been  mentioned,  may  make  up  >90*,  of  the  men’s  diet  (In 
(act,  ii  has  been  said  that  the  name  Somali  comes  from  the 
words  \u.  meaning  "go",  and  inal.  meaning  '‘milk”  |I93|.) 
Since  consumption  ol  mlcclcd  law  milk  is  an  effective  means 
of  transmission  ol  Imiccllosis.  the  disease  is  likely  lo  be  en¬ 
demic 

Brucellosis  is  also  tiansimiled  through  close  contact  with 
animals  mlcclcd  with  the  causative  oiganisms.  chiefly  Bra 
cdlu  iiiiliii‘ini\  and  Bnudla  abortus  ||9-t,  |95|  I  he  reser¬ 
voirs  of  disease  in  Ali tea  .lie  goats,  sheep,  and  cattle  and  their 
blood,  tissue  aborted  Ictuses,  and  placentas,  which  can  be 
especially  mice  lions  Auboine  transmission  can  lake  place 
dining  the  slaughlci  ol  animals  and  dining  their  handling  in 
pens  or  counts 

Alter  an  incubation  penod  ol  2  1  weeks,  the  acute  clinical 
mamlcslullons  ol  human  brucellosis  include  lever,  chills, 
ailhialgia.  myalgia,  hcpalosplcnomcgaly ,  and  general  mal¬ 
aise  |  I9ti|  (  omplicatioiis  ol  the  acute  mlcclion  may  lead  to 
arthiilis.  spondylitis,  osteomyelitis,  oichilis.  hepatitis,  and 
endocarditis  I  lie  diagnosis  is  made  by  isolation  ol  the  organ¬ 
ism  liom  the  blood  (  I  5V  40V  of  cases)  oi  by  documentation 


of  serological  evidence  of  infection  ]  1 97 ).  With  pnor  use  of 
antibiotics  or  subacute  infection,  bone  marrow  cultures  are 
more  sensitive  than  blood  cultures. 

Many  therapeutic  regimens  have  been  used,  but  effective 
treatment  is  characterized  by  the  use  of  multiple  drugs  and  a 
prolonged  course.  The  recommended  regimens  include  tetra¬ 
cycline  (500  mg  four  limes  daily)  or  doxycydine  (100  mg 
twice  daily)  for  4-6  weeks.  Streptomycin  ( I  g  im  daily  for  2 
weeks)  should  be  given  in  combination  with  tetracycline  or 
doxycydine  [198].  Another  regimen  with  strong  proponents 
is  the  combination  of  doxycydine  and  rifampin  (900  mg 
daily)  for  30  days;  for  children  <8  years  old,  doxycydine  is 
replaced  with  TMP-SMZ  [199].  Others  investigators  have  rec¬ 
ommended  gentamicin  in  combination  with  TMP-SMZ  for 
children  [200], 

Good  personal  hygiene  during  the  handling  of  animals 
and  the  boiling  of  their  milk  will  prevent  brucellosis.  In  addi¬ 
tion.  a  number  of  attenuated  vaccines  can  prevent  infection 
in  domestic  animals,  including  the  Rev-1  strain  of  B.  inditen- 
sis  and  strain  19  of  B.  abortus. 

Relapsing  Fever 

Relapsing  fever  is  an  acute  febrile  illness  caused  by  a  vari¬ 
ety  of  Hi irrclia  species.  In  the  Horn  of  Africa,  two  major 
forms  have  been  reported.  Tick-borne  relapsing  fever  is 
caused  by  Borrdia  species  for  which  rodents  and  other  mam¬ 
mals  are  generally  the  reservoirs  and  ticks  of  the  genus  Or- 
iiitliiuloriis  are  the  vectors.  In  East  Africa,  the  common  vector 
of  liorrdia  ilaitoim  is  Oruitluuioros  iiwubatu,  but  humans 
(rather  than  other  mammals)  serve  as  the  reservoir.  The  spiro¬ 
chete  is  present  in  both  saliva  and  feces  of  ticks  and  is  trans¬ 
muted  transovarially  from  generation  to  generation.  These 
licks  Iced  primarily  at  night  via  a  relatively  painless  bite  last¬ 
ing  for  5-20  minutes  and  often  not  noticed  by  the  victim 
(201)  l  ouse-borne  relapsing  fever  is  caused  by  Borrdia  re¬ 
ctor, nils,  foi  which  humans  serve  as  the  reservoir  and  the 
human  body  louse  as  the  vector.  The  organism  is  not  trans¬ 
muted  via  louse  saliva  or  excrement  but  rather  when  the 
mlcclcd  individual  crushes  a  louse  over  an  excoriated  area. 

lick-borne  relapsing  lexer  is  endemic  in  Somalia  ( 202  — 
204|  In  1 935,  an  epidemic  of  76  cases  occurred  among  Ital¬ 
ian  soldiers  in  what  is  now  southern  Somalia.  The  soldiers 
were  living  in  mud-lloorcd  huts  infested  with  ticks  ( 202 ]. 

I  ouse-borne  relapsing  fever  has  not  been  reported  among 
Somalis  I  he  disease  is  endemic  to  (he  highland  plains  of 
Ethiopia,  and  cases  have  recently  been  reported  among  Eth¬ 
iopian  refugees  living  m  northern  Somalia  1 1 89).  In  a  4- 
month  penod  of  1 99 1,  a  regional  referral  hospital  in  north¬ 
ern  Ethiopia  was  the  site  of  an  epidemic  of  104  cases  of 
louse-home  relapsing  fever  among  370 admissions.  The  fatal¬ 
ity  rate  for  hospuali/ed  cases  was  3.8V  (205]. 

The  clinical  symptoms  of  the  two  relapsing  fevers  are  simi¬ 
lar  except  that  louse  borne  disease  is  often  more  severe  and, 
if  untreated,  is  fatal  in  up  to  40V  of  cases  in  epidemic  silua- 
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llolis  I  lie  sviuplonis  ol  louse  home  mfcelioii  include  lever. 
Ile.ul.ulie.  l.iligne.  hep.ilu  lendemess.  yener.ili/ed  myalgias, 
and  sometimes  a  miiu.il  pelcchi.il  i ash  I  lie  |ialieill  undet- 
g.  u  s  icpc.ilcd  ,  >,  lev  ill  w  In,  Ii  Ichnlc  episodes  alternate  with 
.1  tel  >l  lie  pciiods  alien  l  lie  sjin*  >c  lutes  aie  ahsenl  hum  I  lie 
|>eii|ilieial  blood  I  lie  icl.ipscs  aie  lelaled  Ui  antigenic  vaiia- 
II, m  nl  I  lie  s|'il,  ieliele  dial  lesiills  in  a  lelnin  ,  >1  symptoms 
I, >11, used  liv  a  new  speeilie  antibody  response  and  clinical 
lecoveiy  In  louse  home  lelapsing  lever,  (lie  initial  tehnlc 
episovle  ol  — (,  da\s  is  followed  In  an  intervening  alcbrtlc 
perioil  ol  --*>  vl.iv s.  then  tlieie  is  a  single  relapse.  Lot  lick- 
botne  disease,  the  initial  febrile  episode  is  usually  only  .1  days 
m  duiulion  and  the  average  numbei  ol'ielapses  is  .1.  however, 
up  lo  ID  relapses  have  been  reported  (201  ]  I  he  diagnosis  is 
made  bv  identification  of  the  spirochete  in  a  thin  blood 
smear,  liorrehae  are  large  ( 5-40  pin  in  length)  and  are  easily 
identified  w  ith  Wright's  or  (iienisa  stain  during  a  paroxysm, 
when  there  may  be  It)6- 10*  spiroeheles/mL  of  blood  (several 
organisms  per  high-power  held)  treatment  with  a  single 
500-mg  oral  dose  of  tetracycline  or  erythromycin  has  been 
shown  lo  be  ellective  [206), 

A  Jarisch-I  lerxheimer  reaction,  with  rigors,  myalgia,  se¬ 
vere  headache,  hypotension,  and  decreased  platelet  and  leu¬ 
kocyte  counts,  may  occur  with  therapy.  The  reaction  is  more 
common  in  louse-borne  disease  but  does  develop  occasion¬ 
ally  in  tick-borne  disease.  The  best  approach  is  to  be  aware  of 
the  possibility  of  a  reaction  and  of  the  need  for  supportive 
care  should  h  occur  (207).  Pretreatment  with  acetaminophen 
and  hydrocortisone  does  not  prevent  rigors,  has  only  a 
modest  impact  on  other  parameters,  and  is  not  routinely 
used  [208| 

Relapsing  lever  is  prevented  by  eradication  of  the  tick  and 
louse  vectors.  Although  a  l*)56  publication  claimed  that 
lick-borne  telapsing  lever  had  been  eradicated  from  northern 
Somalia  bv  the  spraying  of  dwelling  places  with  insecticide 
(2(I4|,  it  is  unlikely  that  these  etlbris  have  continued  to  the 
present  I  he  ellicacy  of  human  delousing  programs  may  be 
hampered  bv  crowding  and  poor  hygiene,  especially  among 
displaced  populations  |2()5). 

hilariasis 

Although  there  are  few  current  published  data  on  the  prev¬ 
alence  of  b.inciofti.m  III. in. isis  m  Somalia,  the  disease  is  en¬ 
demic  ( 1 5>2  J  I  he  prevalence  of  infection  may  be  similar  lo 
that  m  neighboring  Kenya,  where  pockets  of  the  disease  have 
been  documented  |20‘>|.  A  I  *>77  report  described  a  study  of 
two  v  illages  in  the  Coast  Piovince  of  Kenya;  microfilariae 
were  detected  m  the  peripheral  blood  of  22'r  of  inhabitants, 
and  tales  ol  male  hydrocele  weie  >  I  5'i  |2  l()|.  l  ower  socio¬ 
economic  housing  was  associated  with  a  higher  prevalence 

In  Somalia,  hl.inasis  is  caused  by  the  nematode  U'tuhcr- 
trui  bum  min  and  is  transmitted  by  moscpiitoes.  I  he  incuba¬ 
tion  penod  between  infection  and  clinical  disease  is  3.5—  12 


months.  I  he  tirsi  clinical  manifestation  of  disease  is  most 
often  an  acute  inflammatory  lesion  of  the  lymphatics,  w  ith 
erythema,  edema,  and  pain  This  presentation  was  almost 
universal  m  U  S  military  personnel  infected  during  World 
War  II;  the  initial  lesions  were  most  commonly  on  the  geni¬ 
talia  (55. 5'i).  aims  (.18.3V),  or  legs  (3.6V)  (21 1  J.  Localized 
lymphadenitis  and  lymphangitis  accompanied  by  fever,  mal¬ 
aise.  sweats,  headache,  myalgia,  and  arthralgia  are  typical,  as 
are  lilartal  orchitis  and  epididymitis.  Lymphatic  inflamma¬ 
tion  increases  over  the  first  24  hours  and  may  lead  to  periph¬ 
eral  edema.  Most  distinctive  is  the  occurrence  of  lymph¬ 
angitis  in  a  retrograde  fashion — unlike  the  ascending 
lymphangitis  of  bacterial  infections  (2 12J.  Bacteria  have  not 
been  implicated  in  these  episodes  of  acute  lymphangitis,  nor 
have  antibiotics  proven  etlicacious  in  their  treatment  |2I3]. 

Recurrences  are  quite  variable.  Some  patients  have  one  or 
a  few  episodes  of  lymphangitis  in  their  lifetime,  while  others 
have  several  attacks  each  month.  The  late  chronic  obstruc¬ 
tive  changes  follow  repeated  attacks  of  acute  inflammation 
and  rarely  develop  until  at  least  10  years  after  the  first  expo¬ 
sure.  The  most  common  late  manifestations  are  hydrocele, 
lymphedema,  and  elephantiasis — most  commonly  of  the 
legs,  scrotum,  and  arms  and  less  commonly  involving  the 
breasts,  penis,  and  labia. 

Filariasis  is  best  diagnosed  by  the  identification  of  microfi¬ 
lariae  in  the  peripheral  blood.  Because  of  the  nocturnal  peri¬ 
odicity  of  the  microfilariae,  blood  samples  are  best  obtained 
at  night  (214).  If  Giemsa-  or  Field's-stained  films  of  blood 
are  negative,  diagnostic  sensitivity  can  be  enhanced  by  con¬ 
centration  techniques  such  as  the  use  of  a  Nucleopore  mem¬ 
brane  filter  with  a  pore  diameter  of  3-5  jim  (Nucleopore 
Corp.,  Pleasanton.  CA).  Lymph  node  biopsy  should  be 
avoided  because  the  adult  microfilariae  live  in  the  afferent 
lymphatic  vessels,  not  in  the  lymph  nodes.  Biopsy  may  only 
compromise  lymphatic  drainage  further.  Although  the  avail¬ 
able  serological  tests  lack  specificity,  they  are  highly  sensitive 
(2  14)  and  are  especially  valuable  in  cases  with  the  low  micro- 
filarial  burdens  that  would  be  expected  among  recently  in¬ 
fected  relief  workers.  Treatment  generally  consists  of  a  single 
oral  dose  of  ivermectin  (100  ug/kg  of  body  weight)  (215— 
217).  The  best  preventive  measures  are  the  screening  of 
sleeping  quarters  and  the  use  of  insect  repellent. 


Echinococcosis  (llydaiid  Disease) 

Echinococcosis  is  a  zoonosis  caused  by  ingestion  of  the 
eggs  of  I:<  Iiiiiih  ih  (  Ii\  £uiiinlo\iis  and  the  subsequent  develop¬ 
ment  of  the  larvae  into  unilocular  hydatid  cysts.  The  pres¬ 
ence  of  echinococcal  infection  in  Somalia  was  documented 
by  a  small-scale  serological  investigation  in  the  country's 
southern  region;  6  73  ol"  cattle,  50*1?  of  goals,  3  IT  of  camels, 
and  4.2 %  of  humans  had  evidence  of  prior  infection  |2). 
It  has  been  estimated  that  I  83  of  nomadic  pastorahsis 
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m  iu u (li>.'i  i)  Kenya  have  ultiasonographic  evidence  ol  hyda¬ 
tid  disease  |  2  I  N } 

I  lie  .iduli  ccstoJc  rcMtlcs  m  the  intestine  of  the  definitive 
host  dogs  and  oilici  t  .t nines  I  lie  eggs  are  eliminated  in  the 
let  es  and  inlet  t  Itctbivoics  and  humans  when  ingested  from 
die  contaminated  environment  I  lie  oncosphcics  released 
iioni  die  eggs  pcneliatc  the  bloodstream  and  lodge  in  die 
liver,  lungs.  and  oilier  viscera,  where  they  grow  at  an  annual 
rate  ol'  1-  5  cm  Most  infected  humans  are  asymptomatic. 

I  lowever.  as  the  evsts  enlarge,  they  may  produce  a  variety  of 
symptoms  depending  tin  their  location,  si/e.  and  number. 
Clinical  manilest, itioiis  include  hepatomegaly,  obstructive 
jaundice,  abdominal  pain,  cough,  and  hemoptysis. 

Persons  at  greatest  risk  ol  infection  are  shepherds  in  close 
contact  with  their  work  dogs  Hydatid  disease  is  especially 
common  among  the  I  urkana  tribe  of  northwestern  Kenya, 
who  place  a  vets  high  value  on  their  dogs  and  maintain  inti¬ 
mate  contact  with  them.  All  slaughtering  of  animals  is  done 
at  home,  and  anv  hvdatid  cysts  that  are  found  are  fed  to  the 
dogs  |21l>]  Die  women  have  especially  close  contact  with 
the  Jogs,  m  this  desert  region  where  water  is  scarce,  these 
animals  arc  used  to  clean  the  leces  from  the  perianal  region 
of  children  with  diarrhea  |220)  Rates  of  echinococcosis 
among  the  1  iiikana  are  the  highest  in  the  world,  reaching 
6'.-9',  (221]  I  lie  relatively  low  prevalence  of  hydatid  dis¬ 
ease  among  nomadic  Somali  herdsmen  i>  most  likely  related 
to  the  Islamic  v  iew  that  Jogs  arc  unclean  animals  and  the 
resulting  lack  of  a  close  association  with  canines. 

fhe  diagnosis  of  echinococcosis  is  suggested  by  cystic  le¬ 
sions  (noted  on  sonography  or  radiography  )  in  a  patient  with 
a  Instors  of  residence  or  travel  in  an  endemic  area  (222).  This 
diagnosis  is  supposed  by  serological  evidence  of  infection 
(22  l|  Infection  in  humans  has  been  treated  with  albenda¬ 
zole.  hut  the  ellecliv  eness  of  this  drug  is  controversial  |224|. 
Human  disease  is  best  prevented  by  control  of  stray  canine 
populations  and  use  ol  pi.i/wpt.tnicl  to  eliminate  the  adult 
worms  Itom  their  canine  hosts 

Histoplasmosis 

Histoplasmosis  is  a  lung. il  disease  w  ith  a  cosmopolitan  dts- 

I I  il  >ii  I  it  in  I  wo  distinct  clinical  forms  .tie  endemic  hi  Africa: 
llle  classic  hum  tine  to  Hi\ln/>linnni  i  .i/iuiltuiiiii  var  capstila- 
I tun  and  the  Aim  an  lorm  title  to  II  m/nnluMiii  var  duhoisii 
|  22s |  I  lie  i  lassie  Ioiiii  has  been  w  ell  described  and  is  famil¬ 
ial  to  Western  physicians  |22h,  227)  In  culture,  the  isolate 
fiom  tlie  Aim. in  hum  is  nleiiiic.il  to  that  hom  the  classic 
Ioiiii.  hi  (issue,  the  yeast  is  much  linger  m  the  Aim, in  limn 
(ili.iincleiK  is/imvs  2  -l/iinj  I  lie  most  common  clinical 
m.uulesl.ilious  ol  Mm  . in  histoplasmosis  aie  t  iilaiit  inis.  w  ith 
papules  that  may  piogress  to  nodules,  abscesses,  and  ulcers 
Hone  lesions,  including  tin  nmsciiluil  lytic  lesions  ol  the 
long  hones,  libs,  and  skull,  aie  also  common  |22K) 

A  skin  test  siuvcy  using  lusloplasiiim  was  tondmlcd 


among  405  Somalis  hospitalized  in  Mogadishu;  25.1%  of 
these  patients  had  positive  skin-test  results.  Among  those 
tested,  19.6%  of  female  patients  and  29.4%  of  male  patients 
were  reactive,  with  a  significantly  higher  rate  of  positivity  in 
the  moistcr.  rivered  southern  area  (39.5%)  than  in  the  more 
arid  northern  area  (12V)  |229j.  Unfortunately,  the  skin  lest 
does  not  differentiate  between  the  two  forms  of  histoplasmo¬ 
sis.  Moreover,  since  clinical  data  are  not  available  to  validate 
the  survey,  the  results — and  thus  the  potential  impact  of  his¬ 
toplasmosis — remain  subject  to  speculation. 


Laboratory  Facilities  in  Somalia 

liven  before  the  current  period  of  social  upheaval,  diag¬ 
nostic  laboratory  facilities  in  Somalia  were  minimal.  Almost 
all  epidemiological  studies  were  conducted  with  imported 
reagents  and  equipment.  The  broad  spectrum  of  infectious 
agents  endemic  to  Somalia  that  can  be  treated  or  prevented  if 
appropriate  diagnostic  and  surveillance  capabilities  are  avail¬ 
able  makes  laboratory  support  a  critical  component  of  the 
safe  completion  of  ORH. 

Fortunately,  at  the  beginning  of  ODSS,  the  U  S.  Navy  de¬ 
veloped  the  Navy  Forward  Laboratory  as  a  theater-wide  refer¬ 
ence  center  for  the  diagnosis  of  endemic  disease.  This  labora¬ 
tory  was  composed  of  physicians  and  scientists  from  the 
Naval  Medical  Research  Institute  in  Bethesda.  Maryland, 
and  Navy  Medical  Research  Unit  #3  in  Cairo.  Egypt,  who 
had  field  experience  in  the  Middle  Fast  and  Africa,  including 
extensive  experience  in  transporting,  constructing,  and  suc¬ 
cessfully  operating  laboratories  under  primitive  conditions. 
Additional  support  was  provided  by  the  U.S.  Army  Medical 
Research  Institute  of  Infectious  Disease  at  Fort  Detrick. 
Maryland,  in  the  form  of  procedures  and  reagents  for  serolog¬ 
ical  tests.  I  his  reference  laboratory  made  it  possible  to  deter¬ 
mine  the  cause  of  the  diarrheal  epidemic  early  in  ODSS.  to 
identify  the  first  operational  outbreak  of  Norwalk  virus 
infection,  and  to  report  on  the  impact  of  parasitic  and  arbo- 
viral  diseases  |  IX,  156,  1 77 1. 

Lor  ORII,  ibis  approach  to  the  provision  of  sophisticated 
laboratory  capabilities  where  none  exist  has  been  expanded 
and  relined.  A  Joint  Forward  Laboratory  was  developed  and 
is  operating  in  Somalia  to  provide  vapid  diagnostic  capabili¬ 
ties  lor  infectious  diseases  in  the  held  in  conjunction  with 
disease  surveillance.  This  combined  Army-Navy  approach 
should  optimize  the  identification,  control,  and  prevention 
ol  the  endemic  infectious  diseases  of  Somalia. 

I  his  new  use  of  the  clinical  and  diagnostic  resources  of  the 
U  S  Army’s  and  Navy’s  overseas  laboratories  seems  a  natu- 
lal  accompaniment  to  the  developing  role  of  the  U.S.  mili¬ 
tary  in  humanitarian  relief  operations.  Such  research  facili¬ 
ties  currently  exist  in  Indonesia,  Thailand,  Peru.  Kenya, 
Fgypl.  and  Brazil 
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Conclusions 

The  endemic  infectious  diseases  of  Somalia  have  already 
had — and  will  continue  to  have — a  profound  impact  on  the 
local  population.  Diarrhea,  measles,  and  malaria  will  con¬ 
tinue  to  he  major  causes  of  mortality  in  displaced  popula¬ 
tions.  The  impact  of  these  diseases  on  military  and  civilian 
humanitarians  is  more  unpredictable  and  will  depend  largely 
on  the  degree  of  adherence  to  preventive  measures  and  on 
the  local  prevalence  of  vectors  and  pathogens. 

When  the  drought  has  ended  and  order  has  been  restored 
to  Somalia,  the  problems  will  not  be  over,  the  loss  of  live¬ 
stock  by  the  nomads  will  be  extensive,  and  the  available  al¬ 
ternatives  in  this  harsh  land  are  minimal.  A  previous  drought 
in  1974  forced  250,000  nomadic  and  seminomadic  persons 
into  emergency  relief  camps  and  compelled  another  750,000 
to  seek  relief  outside  the  camps  J  3  ].  The  widespread  loss  of 
animals  (more  than  5  million  sheep  and  goats  and  500,000 
camels)  prevented  the  resumption  of  a  nomadic  existence  lor 
many.  The  government  attempted  to  relocate  almost  half  of 
the  displaced  persons  as  farmers  in  settlements  along  the 
rivers  in  the  south  or  as  fishermen  along  the  coast.  However, 
the  traditional  nomadic  contempt  for  farming  and  especially 
for  lishing  complicated  resettlement,  and  many  of  those  in¬ 
volved  eventually  returned  to  a  marginal  nomadic  existence. 

In  short,  the  combination  of  ancient  clan  rivalries,  an  ab¬ 
sence  of  natural  resources,  a  lack  of  both  industrial  and  medi¬ 
cal  infrastructure,  and  the  recurrence  ofdroughts  in  this  semi- 
arid  land  make  it  likely  that  the  current  relief  efforts  of  OKI  I 
are  just  one  step  in  resolving  the  difficulties  of  Somalia. 
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